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A fireman was once placed in charge of a string of 
automatic stokers. His duties consisted of regulating 
the stoker feeds according to the load and necessitated 
considerable walking back and forth in the boiler room. 

He soon found that he could save himself a consider- 
able amount of trouble by setting the stokers to feed a 
trifle heavy and running the two end boilers which 
were farthest from the engine room with the side doors 
open. 

By making his headquarters in front of these boilers 
and regulating the two side doors, he could remain on 
the bench longer than anyone who had ever held down 
the job. 

In the vernacular of the sportsman, he was a “‘side- 
stepper.” 

This practice, while making it easy for him tempo- 
rarily, of course impaired the efficiency of the plant. 

It was not long before his little trick was discovered 
and he was discharged. . 

It is easy to fall into 
little labor-saving habits 
about the plant, which, 
however -innocent in the 
ordinary run of events, 
may in the aggregate 
mean a serious loss in 
€ momy, an increase in 
the liability to accident. 


In the engine room it 
is natural to curtail the 
number of inspection 
trips to a remote ma- 
chine, trusting to the 
oiling system to do its 
work without attention. 


Ninety-nine times out 
of a hundred it will do so, but the expense and 
trouble caused by the lack of attention that 
hundredth time will in most cases more than over- 
balance the saving in energy realized by the at- 
tendant in cutting the number of his trips. down 
to the minimum. 


Such things do not pay in the end. It is much 
better to give all the attention to the devices in 


one’s charge that safe and efficient operation de- 
mands, 


You can tell by the 


The better performance that will result, the freedom 
from hot boxes and shutdowns, will add to reputation 
and put one in line for the bigger job that will sooner or 
later come along. 

In short, laziness does not pay. 


Every individual is or should be actuated by self- 
interest. This should be the mainspring of all human 
action. But selfishness unless intelligent defeats 
itself. 


Tt has been said that one may hold a dime so near | 


the eye as to hide a dollar a little farther away. 


It is ignorant selfishness that does this. 

It was the same ignorant selfishness that influenced 
the fireman to waste his employer’s coal in order to 
save a little physical effort. 

If his self-interest had intelligently directed his 
inventive ability toward increasing the efficiency of 
the apparatus under his care and improving his own 
mental equipment and manual skill, instead of being 
discharged for incompe- 
tence and dishonesty his 
chances for advancement 
would have multiplied. 


He saw the dime, rep- 
resented by the few min- 
utes of extra rest between 
trips, and held it so close 
that it obscured the dol- 
lar of promotion and bet- 
ter pay that lay just 
beyond. 


He wanted the most 
that he could get for the 
least effort, but ignorant- 
ly gave too much effort in 
the wrong direction. 

Modern life is full of 
inspiring examples of the 
results of intelligently 
directed selfishness—self- 
ishness that wants the 
best for itself and realizes 
that it can only be had 
by giving the best in 
exchange. 


Way a man starts in 
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Design and Erection Steam Piping 


The best and most uptodate practice 
in the layout of steam piping calls for 
the observance of certain well defined 
principles which may be briefly sum- 
marized as follows: 

The lines of piping should be kept 
as short as possible, and their number 
as few as can be managed conveniently. 

The diameter of the pipes should be 
the result of a compromise. To keep 
down radiation losses the pipes should 

be small, but not unduly small, otherwise 
‘the drop in pressure will be excessive. 

The number of joints should be re- 
duced to a minimum. 

The water drainage must be ample and 
carefully thought out. 
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The expansion and contraction must 
be provided for. 

The valves must be so arranged that in 
cases of emergency the faulty sections 
may be cut out without seriously interfer- 
ing with the operation of the plant. 

The lagging, besides being efficient as 
an insulator of heat, must be applied so 
as not to interfere with repairs, and 
it should be neat and lasting. 

The erection must be carefully car- 
ried out in such a manner that no part 
is at any time under an undue stress. 

It is obvious that to fulfil all these 
conditions a steam-piping system, even 
when of comparatively small magnitude, 
must be carefully thought out in every 
detail. The subject can best be investi- 
gated by considering the preceding condi- 
tions seriatim. 


LENGTH AND NUMBER OF PIPES 


These considerations go to the root of 
the matter and primarily influence the 
whole layout, as the dogma “that at all 
costs the run must be kept as short as 
possible” brings into prominence the 


By Francis H. Davies 


A statement of the funda- 
mental principles to be fol- 
lowed wm properly laying 
out a piping system and a 


discussion of the materials 
which should be used to con- 
form to good practice. 


question of the ring main and the dupli- 
cate and bypass systems versus the 
header and other simple arrangements. 
The point to consider is, whether in the 
interests of safety it is better to provide 
a costly and heat-wasting ring main, as 
shown in Fig. 1, which will permit of any 
engine being fed from either of two di- 


- rections in case of emergency, or, whether 


the engineer should place his faith on 
good material and workmanship, and in- 
stall a simple direct system of piping, as 
shown in Fig. 2. Those who have fol- 
lowed the trend of modern practice will 
have little hesitation in accepting the lat- 
ter course. The ring main, sometintes 
equipped with cross connections and 
numerous feeders, was once popular, par- 
ticularly in large electric-power plants 
where reliability of service is always 
looked upon as the chief consideration. 
In the early days this was justified by 
the frequent disastrous failures of pip- 
ing systems composed, for want of bet- 
ter, of comparatively low-grade material. 
Now, however, the position is entirely 
different, and experience has proven that 
a simple piping system of the best ma- 
terials can be depended upon and is pre- 
ferable in every way. By reason of the 
greater number of joints and the larger 
radiating surface, a ring-piping system 
is always a source of extra trouble and 
loss. To justify it fully, it must be used 
as a ring and the sections must not be 
shut down with a view to economy. It 
will, of course, give a high factor of 
safety under such conditions, but this is 
at the expense of a large waste by con- 
densation. Realization of this point 
usually leads to portions of such a sys- 
tem being shut down and opened only in 
an emergency; but this policy is in it- 
self dangerous as the act of hurriedly 
opening the cold-pipe line is apt to cause 
water hammer and blow out the joints, 
not to mention the risk of water in the 
cylinders. 

Whatever the system of steam mains, 
it is clear that the relative positions of 
the boilers and engines is an important 
factor in determining the total length of 
piping. To the power-house designer this 
is a point that often causes trouble, and 
generally the efficiency of the piping sys- 


tem is sacrificed to considerations of 
space and the convenient arrangemen: of 
the plant. This, in most cases, is es- 
sential to some extent, but it frequently 
happens that by a comparatively slight 
alteration in the general layout of the 
plant considerable economy may be ef- 
fected both in the cost of the piping and 
in the condensation losses. For instance, 
it is not unusual to place the main flues 
and economizers between the boilers and 
the engines, thereby materially adding to 
the length of the steam feeders. This 
may be necessary in some cases, but 
consideration should be given to the ques- 
tion of whether it will not pay to place 
them either above or below the boilers 
and thus reduce the length of the steam 


piping. Such a course has the additional. 


advantage of reducing the cost of the 
land and buildings which are at times 
very important items. Another considera- 
tion in the case of large power plants 
is the relative positions of the boilers or 
batteries of boilers. Instances are not 
wanting where a little forethought would 
have resulted in a much better arrange- 
ment of the various batteries at no extra 
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cost and at the same time an appreci- 
able saving in piping and fuel would have 
resulted. 

Those who have not minutely studied 
the question seldom appreciate, to 
the full extent, the heat loss that goes 
on in piping even when well lagged. A 
reliable authority has stated that under 
average conditions a well covered steam 
pipe continually under steam requires 
372 pounds of coal per year per square 
foot of pipe surface to make up for 
the heat lost through condensation. In 
the case of a bare pipe the loss is placed 
at 1120 pounds of coal per year. This, 
of course, is an approximate statement 
as the heat loss will vary directly with 
the pressure and temperature of the 
steam, the location of the pipes, and the 
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quality of the covering. Still, it serves 
as a rough indication of how serious this 
loss is and how well it pays to reduce 
the length of piping. For example, ac- 
cepting 372 pounds per square. foot of 
surface aS correct, a 4-inch steam-pipe 
line 200 feet in length will have a radiat- 
ing surface of approximately 200 square 
feet, and will waste 37 tons of coal per 
year. Even a 25 per cent. reduction in 
this coupled with the reduced initial out- 
lay and the reduced losses from joints 
would be worth having. There are many 
steam lines where more than 25 per cent. 
could have been saved in the length of 
run if the matter had received a little 
more forethought. 


DIAMETER OF PIPES 


It is advisable to keep down the diam- 
eter of steam pipes for two reasons: 
first, because of the saving in cost; sec- 
ond, because of lower heat losses as a 
result of a smaller radiating surface. On 
the osher hand, the drop in pressure has 
to be considered and must be kept within 
reasonable limits. One of the most im- 
portant features in the design of piping 
is the velocity of flow; the maximum per- 
missible rate is quoted by various au- 
thorities at from 6000 to 8000 feet per 
minute. These, however, are figures 
which cannot be accepted definitely, as 
circumstances will sometimes allow them 
to be increased, and at other times it is 
necessary to use lower velocities. The 
allowable drop in pressure, the initial 
pressure of the steam and the diameter 
of the pipe, all have to be taken into ac- 
count in determining the best and most 
economical velocity. With low-pressure 
steam a high velocity of flow is per- 
missible, because the pressure being low, 
means a comparatively small loss in 
friction between the steam and the pipe. 
The curves in Fig. 3 show the amount of 
steam, in pounds per minute at 150 
pounds per square inch, that will pass 
through pipes of various diameters at 
different velocities. Given the pounds of 
Steam an engine is using per minute and 
the diameter of the pipe, the velocity 
in any case may be ascertained approxi- 
mately from these curves; if the pres- 
Sure be other than 150 pounds, the vari- 
ation is practically proportional. 

A general rule to allow for the drop 
of pressure in steam pipes is 1 pound 
Per 100 feet of length. This is some- 
times exceeded, and when the extra cost 
and wastefulness of large pipes is con- 
Sidered, it is better to err upon the smaller 
side. It should be recognized that a drop 
Mm pressure due to friction is not entirely 
a bad thing when within reasonable 
limits, as much of the energy absorbed is 
transformed into heat which is given back 
to the steam. 

Before leaving the subject of drop in 
Pressure, mention will be made of a 
Fheromenon which is perhaps seldom 
appreciated. When several engines are 
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fed from one main header and happen to 


take their steam at the same instant, a 
momentary but excessive drop in pres- 
sure takes place. In itself, it may not 
mean much loss of energy, but it is ob- 
vious that it must recur frequently under 
ordinary conditions, and in the aggregate 
may affect the running of the engines, es- 
pecially if they are fully loaded. In some 
plants this trouble has been so pronounced 
as to require steam receivers to be placed 
at intervals in the pipe line. By pro- 
viding a local reserve of steam this ar- 
rangement reduces the pressure drop and 
at the same time minimizes the vibration 
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Fic. 3. VELOCITY OF STEAM AT 150 
POUNDS PRESSURE IN VARIOUS 
SIZED PIPES 


which is liable to arise under these cir- 
cumstances. It further allows a smaller 
diameter of pipe to be emploved, in which 
case the reduced radiation losses will 
compensate for those arising from the 
receiver. A vessel of any reasonable 
size will help matters, but it is usual to 
provide one for each engine, having a 
capacity of about fifty times that of the 
high-pressure cylinder up to the point of 
cutoff. This may appear excessive and 
probably is for many cases, but it is a 
receiver capacity that is actually em- 
ployed in many plants. Steam separators 
help matters by equalizing the flow in 
the main pipe, but generally speaking, 
they are too small to have sufficient ef- 
fect. 


JOINTS 


It is desirable to minimize the number 
of joints as each is a potential source 
of waste and trouble. As steel pipe can 
now be supplied in lengths up to 20 feet, 
it is the number of valves and tees which 
determine the number of joints; there- 
fore, the designer is left without much 
leeway in this direction. However, the 
practice of riveting branch pipes to the 
main instead of installing tees is to be 
recommended as it makes a much more 
satisfactory job. The branch should be 
shaped so as to fit the pipe closely and 
should be double riveted and calked. 

It is perhaps hardly necessary to call 
attention to the elementary principle that 
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flanges should meet each other truly; 
yet, without doubt, many leaky joints are 
due to carelessness in this respect. No 
amount of tightening up the bolts on one 
side will suffice where the two faces are 
much out; this expedient, which is used 
too often, places severe stresses upon a 
part which is not designed to withstand 
them. Care and perhaps a little extra 
expense on the flanges, will be compen- 
sated for by freedom from repairs. 

The flanges should be made of mild 
steel, stamped from the solid piece and 
provided with strengthening collars. Pipes 
up to about 6 inches in diameter, usual- 
ly have their flanges attached when hot, 
by screwing on with a fine thread and 
expanding, calking and brazing to com- 
plete the job. In the larger sizes it is 
best to fasten the flanges by means of 
rivets, the holes being drilled radially to 
the center of the pipe after the flange is 
placed upon it; the burs are removed 
and the rivets are hydraulically driven. 
A facing strip projecting from +; to % 
inch from the flange is essential with 
large pipes, although with small ones a 
good joint can be made if the whole 
surface is accurately faced. With pipes 
of large diameters the pulling up on the 
bolts distorts the flange, and only the 
inner part near the pipe, which is not 
under the influence of such stresses, is 
of use in preventing leakage. It is with 
the idea of reducing flange distortion to 
a minimum that the bolt circle is made 
as small as possible. 


DRAINAGE 


An efficient drainage system is by no 
means an easy thing to devise. ‘Where 
superheated steam is used this feature 
loses much of its importance, but in 
plants operating with saturated steam too 
much consideration cannot be given to it. 
A good system is one which may be de- 
pended upon to keep all piping, which is 
under pressure, free from water when no 
steam is flowing to the engines, so that 
when a valve is epened there is no dan- 
ger of a rush of water into the engine. 
Further, it must be arranged so that in 
the event of condensation taking place 
when steam is flowing or the boilers prim- 
ing, the water is cleared from the pipes 
immediately and without water hammer. 
To secure effective drainage of a pipe in 
which there is no flow of steam, it is 
essential that horizontal pipes should be 
slightly pitched, permitting the water to 
flow by gravity to a point from which it 
can be drained. Where steam is flowing, 
the water should be drained by gravity in 
the same direction as the steam. It is 
obvious that water in a horizontal pipe 
carrying high-velocity steam cannot be 
expected to force its way against the lat- 
ter, even when the pipe is sufficiently out 
of level to bring gravity into effect. 

It follows, therefore, that many of the 
small drains frequently placed haphazard 
in a steam line are really almost useless, 
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because much of the water never reaches 
them; and if it does, it cannot flow away 
freely owing to the pipes being too small. 
Hence, the steam carries the bulk of 
the water past these drains into the en- 
gine or the separator. There seems little 
doubt that in the majority of plants, de- 
signed without due regard to the forego- 
ing, the bulk of the water finds its way 
out through the engine separators. Many 
engineers are now realizing the existence 
of this state of affairs, and are doing 
away with the numerous small drains and 
wasteful traps, and are relying more up- 
on large separators, properly placed. In 
an installation planned upon these lines 
the feeders from the boilers will slope 
toward the main header, and the boiler 
stop valves will be at the highest points. 
The header will be horizontal, for if it 
feeds several engines it is useless to give 
it a slope with the idea of the water 
draining by gravity, as with certain en- 
gines running the direction of the steam 
will oppose such a slope. This header 
will have numerous small drain pipes 
leading to traps, but will rely for drain- 
ing entirely upon the large pipes carrying 
the steam to the engines; these will be 
connected to the bottom of the header 
and will pitch downward to separators 
of ample size communicating with traps. 
The steam pipes to the engines will rise 


from the tops of these separators, and 


with a 180-degree bend will meet the 
engine stop valves. Such a system en- 
tirely fulfils the conditions; in no part 
of the system can water remain to any 
extent in pockets, and when it drains, its 


direction of flow is always the same as _ 


that of the steam. 


EXPANSION 


Efficient expansion bends or joints are 
a necessity in a steam-piping system of 
considerable length; for ordinary pur- 
poses the bends are preferable. Often 
with expansion joints there is trouble 
through sticking and weeping at the 
glands, and unless the pipe is well an- 
chored and the expansion joint is thus 
forced to do its work, it will jam and 
throw the stress upon the ordinary joints. 
The adjustment is delicate and it is often 
difficult to arrive at the exact point where 
leakage at the gland is stepped without 
interference with the free movement. The 
linear expansion of a steel pipe is 0.36 
inch per 10 feet of length with super- 
heated steam at 550 degrees Fahrenheit, 
from which it is evident that the expan- 
sion in a long line is considerable. This 
large expansion, alternating with ‘con- 
traction, is sure to result in trouble if 
proper measures are not taken to meet it. 
Each section of piping containing an ex- 
pansion piece should be securely anchored 
at each end, as this will insure that each 
of the bends receive their share of the 
work and no more. The best method of 
anchoring is to use a heavy casting se- 
curely fixed to the walls or columns of 
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the building; to this the pipe is clamped 
by heavy wrought-iron straps. It must 
be borne in mind that the branch pipes 
leading from a main header will tend to 
move with the latter; therefore, they 
should be arranged, as far as possible, 
in such a manner that this tendency is 
not interfered with. If they are very 
short and are coupled direct to the en- 
gines they will act practically as anchors, 
with resulting stresses on the joints which 
the expansion pieces may not be able to 
relieve. When the latter are in the form 
of U-bends there are two important points 
to remember when erecting them: first, 
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_Fic. 4. HEAT SAVED BY VARIOUS THICK- 
NESSES OF COVERING 


they should be placed horizontal, as in 
any other position they will interfere 
seriously with drainage; the mistake of 
placing them vertically is frequently 
made, and it cannot be too strongly con- 
demned; second, the bends should be 
sprung into place, so that their movement 
when hot or cold will be about equal. In 
erecting steam piping, generally, it is good 
practice to have it under a certain amount 
of initial tension, so that when steam is 
turned on the expansion will compen- 
sate for this and leave the pipe un- 
strained when in its normal hot condition. 


VALVES 


The arrangement of the valves in a 
steam line is more a matter of common 
sense than anything else and it would 
be difficult to go far wrong. The choice 
of the valves, however, is another ques- 
tion; and it is very easy to fall into error, 
particularly if cheapness is a prime con- 
sideration. For high-pressure work a 
cheap valve is the most expensive in 
the long. run, as the cost of frequent re- 
pairs soon outweighs the original saving. 
This is particularly true with small valves, 
of which there are many on the market 
that should be classed as rubbish. The 
characteristics of a good valve are that 
it be of the “full-way” type, so con- 
structed that water pockets will not form 
in it; the seat, in addition to being ample 
in size, must not become distorted under 


superheated steam, and the construction 
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must be such that there is no likelihood 
of the valve jamming if left unused ‘or 
long periods. As a matter of fact, in a 
well ordered engine room all valves «re 
periodically opened and closed to keep 
them free, but in too many instances tiis 
precaution is neglected, hence, the de- 
signer must reckon with this possibility. 
Valves over 7 inches in diameter should 
be fitted with a bypass in order that the 
pipe may be warmed before opening the 
large valve; this costs very little more 
and is a great convenience. Wherever 
possible, it is well to place valves hori- 
zontally so as to avoid the formation of 
water pockets. This is perhaps not usual 
practice, but it is one of those points 
which it is well to observe in the interests 
of safety. 


PIPE COVERING 


The prevention of condensation by the 
use of efficient lagging is a subject upon 
which much might be said. In deciding 
upon: the relative merits of various cover- 
ings it is necessary to appreciate fully 
the basic principle upon which their ac- 
tion as heat insulators depends. Much 
depends upon the material itself, but its 
efficiency as a lagging depends largely 
upon the presence of air in minute parti- 
cles in the fibers. Air in the ordinary 
sense is not a good heat insulator, but 
when split up in this manner it is ex- 
ceedingly efficient; for this reason ma- 
terials such as hair, wool and felt rank 
high in the list of good nonconductors. 
In practice, however, such substances are 
quite unsuitable for steam-pipe covering 
cwing to their inflammability; therefore, 
it is necessary to use substitutes such 
as fossil meal, carbonate of magnesia and 
slag wool. The latter stands first in effi- 
ciency, having an insulating value of 
about 75 per cent. of that of hair felt. 
It forms the basis of many good cover- 
ings, being combined, according to the 
fancy of the manufacturer, with other 
substances which give durability and 
binding power. A lagging of this class, if 
well applied, will save from 80 to 90 
per cent. of the heat which would be 
radiated from the bare pipe, and although 
it may cost more than one of cheaper 
materials it will give greater satisfaction 
and will prove a better investment. 

The usual thickness to which a lagging 
is applied is 2 inches, and it is seldom 
necessary to exceed this; on the other 
hand, it should never be less than 1 inch 
as even the best of materials require 
this as the minimum. The curves in 
Fig. 4 show the proportionate amount of 
heat that is saved by first-class coverings 
of various thicknesses in the case of 2- 
and 6-inch pipes. From this it will be 
seen that while the first inch has by far 
the greater effect, anything over 3 inches 
scarcely pays. The function of the third 
inch is more of a mechanical protec‘ion 
than anything else and forms a reserve 
of insulation to aliow for external and in- 
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tecnal wear. As is well known, the covcr- 
ing of pipes subjected to vibration, wears 
to a considerable extent internally, the 
inner part being gradually ground to 
powder until ultimately the lagging works 
loose and breaks off. There is no pre- 
ventative of this, other than first-class 
jaterial and workmanship; and the same 
may be said of external wear. For in- 
stance, a canvas wrapping of good qual- 
ity will be a much better protection to 
the outside of the lagging than the coat 
of black varnish with which cheap work 
is often finished. Wear is more pro- 
nounced in small vertical pipes than in 
any others, owing to the fact that they 
are more susceptibletovibration. They re- 
quire special care, and cheap work in this 
instance is simply money thrown away. 

The practice of covering flanges is for- 
tunately becoming more general, but it is 
still more the rule than the exception to 
find power plants in which, from a mis- 
taken idea of the value of convenience, 
the flanges are left quite bare and the 
covering beveled down so as to leave 


room to get at the nuts. There is no ex-. 


cuse for this practice in view of the nu- 
merous removable flange covers on the 
market, and it is strange that so many 
engineers fail to appreciate that every 
foot of uncovered radiating surface repre- 
sents a yearly cost in fuel many times 
the sum that would suffice to cover the 
flanges and stop the waste. 
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MATERIAL FOR PIPES . 


The question of the best material for 
high-pressure steam piping was settled 
long ago in favor of steel. A solid-drawn 
or lap-welded steel pipe insures the 
greatest safety, being in this respect far 
ahead of copper or cast iron. The former 
is now seldom used, and the employment 
of the latter is rapidly being discontinued 
except for low pressures, for which it is 
alone suitable. The advantages of copper 
are its durability, toughness and the fact 
that it will to some extent compensate 
within itself for expansion. For these 
reasons it is now often used for expan- 
sion bends, although for all practical pur- 
poses steel is quite as good and far more 
reliable. Modern solid-drawn copper pipes 
are infinitely preferable to the brazed 
pipes formerly used. With the latter it is 
only a question of time for the zinc, which 
forms an essential part of the solder, to 
disappear under the influence of chemical 
action and the high temperature, leaving 
at the seam a cellular structure of copper 
which is weak and liable to give out. 
The solid drawn copper pipe, while free 
from this defect, still suffers from an- 
other which it is impossible to cure, 
namely, the hardening of the pipe near 
the flanges. This is the result of the 
continual bending due to the vibration; 
once the pipe hardens and loses its duc- 
tility it also loses the only valid reason 
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for its use. Recognizing the inherent 
weakness of copper pipe, it is the prac- 
tice in some classes of work, particularly 
in marine work, to reinforce them either 
by brazing a spiral copper band around 
the pipe or by winding over it a cop- 
per or delta metal wire at a tension of 
about 1.5 tons per square inch. Another 
method is to space circumferential steel 
bands at short intervals either by shrink- 
ing or by means of cotters. So far as 
added strength goes, all these means are 
effective, but they largely increase the 
cost and at the same time add materially 
to the heat-radiating surface. In short, 
copper pipe is not worth considering, al- 
though many engineers of the old school 
still cling to it. 

Cast iron is in a somewhat different 
position by reason of its cheapness, but 
such pipes have been the cause of many 
bad accidents and should be barred for 
pressures over 80 or 100 pounds per 
square inch. It is particularly susceptible 
to water hammer and herein lies its chief 
danger. Cast-iron elbows and tees are 
still often used in conjunction with steel 
piping, but it would be better if they were 
entirely abolished, especially in those po- 
sitions where the effect of water hammer 
is often severe. Elbows and tees to be 
safe under high pressure should be con- 
structed of a specially tough mixture of 
cast steel. 


Peculiar Corliss Valve Gear 


In a power plant at Augusta, Ga., one 
of the engines is equipped with the 
peculiar design of Corliss valve gear 
shown in the accompanying illustration. 
The engine bears no nameplate and no 
one in the plant knew much about it. 

It has a 26%x60-inch cylinder, runs 
at a speed of 68 revolutions per minute 
and is belted to a railway generator. The 
wristplate is actuated by a single ec- 
centric and reach rod; the exhaust valves 
are operated in the usual way. The steam 
valve gear, however, has peculiar fea- 
tures. The valve stem has an arm on 
which is hung the dashpot rod and 
plunger. A catchblock is fitted to the 
upright piece, shown extending out of the 
dashpot, and is attached to the plunger at 
a point about 2 inches from the top. A 
spring holds the catchblock on the up- 
right arm against the catchblock on the 
arm actuated by the wristplate, or, in 
other words, always forces the vertical 
catchblock stem toward the center of the 
cylinder, where it is in a position to en- 
gage with the steel block of the recipro- 
cating arm. 

On the stud of the arm, actuated from 
the wristplate connection, is an A-shaped 
arm working on a stud, the shorter end 
of the arm containing a roll. As the 
fovernor balls assume a higher plane of 


AN Opp TyPE OF VALVE GEAR 


rotation, this arm and roll are moved 
toward the disengaging rod attached to 
the dashpot plunger, and as the speed of 
the engine increases the rod comes in 
contact with the roll and is disengaged 


from the catchblock of the arm, when 
the arm and dashpot plunger drop and 
close the valve. The operation of the 
valve gear at the other end of the oyl- 
inder is, of course, precisely the same. 
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Under-Feed Automatic Stokers 


In the eighties of the last century, E. 
W. Jones attacked the problem of burn- 
ing the Oregon fir. This fuel contains an 
excessive amount of moisture which hind- 
ered its use on a commercial scale. Of 
course, the users might have sun-dried 
the fuel themselves. But this would have 
been quite an undertaking, requiring both 
space and time. There is another way 
and this is the fundamental germ of the 
stoker which this inventor evolved. Why 
not use the fire of one moment to pre- 
pare the fuel for the fire of the next? 
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Fic. 1. Jones’ Woop STOKER PATENTED 
IN 1889 


Jones conceived the idea of putting the 
green wood right up underneath the fire. It 
would then be near the source of heat and 
advantageously situated for drying. Fur- 
ther, such a position was an admirable 
one for the next operation, that of the 
actual introduction into the fire itself. 
He worked out this idea in such a way 
thatthe green wood was gradually carried 


Fic. 2, JONES’ IMPROVED Woop STOKER 
PATENTED IN 1892 
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from the outside supply to the fire. As 


the wood approached the point of com-. 


bustion it became more and more dried. 

But how were lengths of wood to be 
introduced into the fire from the bottom ? 
The inventor’s answer to this question 


By J. F. Springer 


In the Jones under-feed stoker 
coal is forced into the furnace 
under the fire by means of a 
steam-driven reciprocating ram. 
In the gravity under-feed stoker 
the fuel 1s forced underpeath the 
fire and onto inclined grates by 
two mechanically operated rams. 


a 


A fire burning at the top of the pile 
and supplied with air from below by wy 
of the grate bars A_ will not only heat 
the boiler tubes above but dry the grecn 
fuel underneath. This drying operaticn 
distils from the wood, gases which are 
valuable as combustible materials. In- 
stead of being wasted, these are carried 
upward by the current of air coming from 
below, and so pass through the intense 
portion of the fire. 

This stoker proved to be a grati- 
fying success. The patent specifica- 
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Fic. 3. LONGITUDINAL SECTION OF JONES’ COAL STOKER PATENTED IN 1892 


is the basis of the United States patent 
issued to him in 1889. This, however, 
was not, apparently, his first thought in 
so far as the mechanism is concerned. He 
conceived the idea of using levers to 
force in the fuel, but abandoned this 
method in the patent for that of a ram 
performing thrusting movements at inter- 
vals. In Fig. 1 is shown a vertical sec- 
tion of a stoker, furnace and boiler. At 
A is a floor of grate bars. At B, and con- 
tinuing the upward incline begun by the 
grate bars, is a dead surface formed of 
firebrick. The fuel, in suitable lengths, 
lies in this wedge-shaped receptacle. The 
stoker consists of the steam cylinder C, 
the piston D andaram E. By alternately 
admitting steam at the front and rear of 
the piston, the ram is operated back and 
forth. The head of the ram is protected 
by a covering of firebrick. There is an 
ashpit at F. The lever G is connected with 
a slide valve which controls the admis- 
sion of steam through the two inlets 
which open into the cylinder at the front 
and rear. This lever is operated by hand. 
The rod H is connected with the ram; on 
this rod are two tappets J and J. It is 
the back and forth motion of this rod 
with its tappets which automatically 
closes the steam valve before the pis- 
ton reaches the end of the stroke. The 
wedge shape of the fire chamber tends to 
support the mass of fuel in it regardless 
of the position of the ram. 


tion of 1889 includes coal as a 
possible fuel, but it is scarcely prob- 
able that the stoker, as originally de- 
signed, was well adapted to its use. About 
two and one-half years later, Jones tcok 
out another patent. In Fig. 2 is shown a 
longitudinal section of the stoker covered 


+ 
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Powe: 
Fic. 4. CROSS-SECTION OF JONES’ COAL 
STOKER 


by this patent. The principal difference 
between this and the original machine lics 
in the arrangement of the dead plates. 
In Fig. 1 the dead plate is inclined, is 
quite wide and lies at the rear, while in 
Fig. 2 it is reduced in width, is practically 
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horizontal and lies in front. The supply 
of air is markedly changed by thus pro- 
viding the long grate bars C. Fur- 
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vide air, the tube J surrounds the fuel 
magazine B at the top on both sides and 
at the rear. Slots along the sides of 


Longitudinal Section 


Plan 


Cross Section 


Fic. 5. STOKER PATENTED BY ROE IN 1897 


ther, this arrangement is no doubt bet- 
ter for the disposition of the ashes. The 
door A gives access to the upper part of 
the fire. 

Although it was a very excellent ap- 
paratus, very few people wanted a steam- 
operated stoker to use in connection with 
wood. It is a principle sometimes for- 
gotten by inventors that there is no im- 
mediate advantage, at least, in inventing 
something which nobody wants. But it 
was not quite that bad with the Jones 
wood stoker. There was some field for 
it although a very limited one. What was 
really needed in the industrial world was 
a stoker that would do for coal what 
this stoker had already done for the 
moist Oregon fir wood. 

This problem the same inventor -had 
already set about to solve. Upon the 
same day on which his second patent for 
a stoker especially designed to feed wood 
was issued, he obtained a patent for a 
stcking apparatus conceived with espe- 
cial reference to coal. 

By referring to Figs. 3 and 4, the con- 
Struction of this apparatus may be un- 
derstood. The fuel magazine B is a long 
box, narrower at the bottom than at the 
top and sloping upward from front to 
rear. The bottom and sides of this maga- 
zine are solid; there is no grate at all. In 
fact, none is needed as this receptacle 
is not intended to be the seat of com- 
bustion. The arrangement for forcing in 
the fuel remains much the same. The 
rain plunger is not protected by firebrick, 
Since it is not brought into close proximity 
to the excessive heat of the fire. The 
head of the ram is of such form and size 
as to close the delivery opening A in the 
hopper H when the ram is forward, thus 
Preventing clogging at the rear. To pro- 


Fic. 6: CROSS-SECTION OF JONES’ STOKER 
AS IMPROVED BY F. A. DALEY 
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viding the supply of air from the sides 
rather than from the bottom lies in the 
fact that ashes are less liable to clog 
the openings. 

It was at first feared that the tuyere 
pipe would be subject to two disadvan- 
tages. Its proximity to the fire seemed 
to warrant the expectation that it would 
be burnt out. It was therefore suggested 
that the pipe be of wrought iron, which 
has a melting point much higher than 
that of cast iron, and that a circulation 
of water be arranged by a return tube K. 
In actual practice, however, it was found 
that the water tube deteriorated faster 
than the tuyere pipe. In fact, the tuyere 
pipe seemed to receive very fair protec- 
tion from the air current forced through 
it. The other disadvantage which was 
feared related to the clinkers which it 
was thought might clog the tuyeres. Con- 
sequently the inventor provided an elab- 
orate arrangement of slice bars P. The 
intention was that these should be auto- 
matically operated up and down in front 
of the tuyere slots, and thus prevent 
any tendency to clog. 

Upon referring to Fig. 4, it may be 
noticed that there is an arrangement of 
grates J at either side and above the fuel 
magazine. They were intended to assist 
combustion. However, they could not be 
depended upon for this purpose. The air 
supplied through the tuyeres was under 
pressure, while that in the ashpit was 
not. Consequently, if the draft of the 
flue were not strong, the air coming in 
through the slots would find an easier 
path down through the nearby grates into 
the ashpit; hence, the grates were inef- 
fectual. This does not seem to have been 
at once discovered, for the grates were 
continued in one or two later designs. In 
the patent>issued to the same inventor 
in 1897, side grates were used, but they 
are separated by wide dead plates from 
the tuyeres. At the present time, they 
are not used at all. But this is, perhaps, 
partly due to a change in design by which 
the ashpit was made the reservoir for 
the air supply. 

It was found as the development went 


Fic. 7. LONGITUDINAL SECTION OF THE IMPROVED JONES’ STOKER 


this tube, open toward the center. By 
forcing air through this slotted pipe, a 
supply of air is furnished to the top of 
the fuel magazine. An advantage in pro- 


on, that the sharp upward incline of the 
floor of the fuel magazine was objection- 
able, because then the depth of the fuel 
at the rear. was too small. In fact, the 


Ag 
j | JZ | j 
— 
| j 


2016 


fuel at this point was too quickly con- 
sumed to permit its prompt replacement. 
It was also found that the ram plunger 
did not always supply the fuel where and 
when it was wanted. It was likewise 
found that long tuyeres were subject to 
distortion. And further, it became neces- 
sary to augment the air supply. The 
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J. M. Roe provided a great improve- 
ment in this stoker. There was, of course, 
no necessity of abandoning underfeed- 
ing or the lateral inclination of the sides 
of the fuel magazine. It was essential, 
however, if this stoker was to go on to 
very great success, to lengthen and give 
more uniform depth to the magazine and 


Fic. 8. TyPiCAL INSTALLATION OF JONES’ STOKERS 


difficulties with the tuyeres were easily 
remedied by increasing the cross-section 
of the supply tube, breaking up long 
lengths into sections and the like. 

The design of the fuel magazine B, as 
shown in Fig. 4, was an idea of permanent 
value. The fire was prevented from 
penetrating downward by the exclusion 
of a supply of air from below. But, 
while actual combustion was not per- 
mitted to take place, the heating effect 
of the active fire at the top of the chamber 
was highly beneficial. The strong heat 
above, combined with the exclusion of 
oxygen, brought about a distillation of 
the coal. Gases, valuable as fuel, passed 
off and upward and scon found a cur- 
rent which carried them, burning as they 
went, against the boiler. As the coal was 
forced up by the injection of raw coal 
from the outside, it became more and 
more coked. Coke occupies more space 
than does the coal; hence, when the fuel 
needed more room, on account of its 
expansion, it found it at the top of the 
fuel magazine. The ram plungers, forc- 
ing in new instalments of coal, had to 
overcome considerable friction and weight. 
If the sides of the fuel magazine were 
vertical, the friction would be much 
greater. 


to secure the introduction of the fuel into 
this chamber in a more thorough manner 
than was possible with the use of the 
original form of the ram plunger. In 
1897, Roe received a patent for a device 
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zine throughout the entire length, Re 
provided an auxiliary feeding mechanis:, 
To the plunger C is attached the lug 9 
which projects downward through a slot 
in the ram chamber. This lug cperat s 
the long bar F which passes throu.:h 
holes near the bottom of the front aid 
rear walls of the fuel magazine. Within 
the fuel magazine, several blocks G are 
secured to the rod F. When the ram is 
reciprocated, the rod F, and consequenily 
the blocks G, participate in its motion. 
The amount of this participation may be 
varied by changing the positions of the 
pins H and J. The movement of the 
blocks G forces the coal in the maga- 
zine upward. By using as many blocks 
as are required and by adjusting the ex- 
tent of their motion, this lifting of the 
fuel is accomplished throughout the length 
of the magazine. Further, the caking of 
the upper layers is broken through by the 
action of the reciprocating blocks. 

The plan view in Fig. 5 shows the wide 
dead plates at both sides which separate 
the tuyere section from the side grates. 

The next step in the development of 
this type of stoker was taken by F. A. 
Daley. An improvement devised by him 
relates to the entire elimination of the 
side grates. In Fig. 6 is shown a trans- 
verse sectional view of the stoker as 
modified by this inventor and Fig. 7 shows 
a longitudinal section. The space be- 
neath the fire chamber and the fuel maga- 
zine is sealed except for its communica- 
tion with the compressed-air supply and 
the tuyere sections. Previous to this ad- 
vance in design, in the effort to secure an 
efficient air supply, the tuyere area had 
been constantly increased until the boxes 
reached the floor. Mr. Daley now did 
away with this cumbersome arrangement 
and substituted the entire underlying 
chamber as a compressed-air reservoir. A 


Fic. 9. View oF GRAVITY UNDER-FEED STOKER FROM REAR 


in which these difficulties were overcome. 
In Fig. 5 are shown a plan and sectional 
views. The fuel magazine is long and has 
approximately the same depth throughout. 
This design made the old process of in- 
troducing fresh fuel by means of the 
simple reciprocation of a plunger inade- 
quate. To move the contents of the maga- 


great deal of trouble had been experi- 
enced with the warping of the dead plates. 
The provision of a circulating supply of 
air under the entire dead-plate area has 
overcome this, apparently, in a pretty 
thorough manner, for experience with this 
rearrangement now covers several years 
and has been very satisfactory. 


‘ 
— 
tee 
‘ 
’ 
2 
‘ 
4 
rod 


November 15, 1910. 
vig. 8 shows a view of a typical in- 
st-!lation of the modern Jones stoker. 


THE GRAVITY UNDER-FEED STOKER 


The combustion area of the gravity 
under-feed stoker is divided into longi- 
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drives a series of worms. The same 
crank that drives the upper ram is con- 
nected to the lower one. The withdrawal 
of this ram lets drop not only unburnt 
and partially consumed coal but also a 
part of the fire itself. When its motion 


Fic. 10. LONGITUDINAL SECTION OF GRAVITY UNDER-FEED STOKER, SHOWING 
PRINCIPLE OF OPERATION 


tudinal strips which are alternately grate 
surfaces and coking sections. Each cok- 
ing section is quite deep and is provided 
with two horizontally acting rams, one 
above the other. These advance and re- 
treat together. Fig. 9 is a view of this 
Stoker looking from the rear end of the 
combustion chamber. There are eight 
coking chambers, in some of which the 
faces of the rams can be observed. Al- 
ternating with these are the grate sur- 
faces proper. These consist of flights of 
V-shaped steps. The effect of this ar- 
rangement is to secure for each coking 
chamber a flaring grate at each side. In 
the vertical faces of each step are air 
outlets. The air is thus supplied through 
longitudinal rows of holes that pretty 
evenly divide the whole surface. 

By referring to Fig. 10, which is a 
Sectional view, the operation of the stoker 
may be understood. The coal is auto- 
Matically or otherwise put into the hopper 
at the top. The hopper opens into a cylin- 
drical chamber in which the upper ram 
works. This ram is operated by the crank 
Shaft at the right which is driven by a 
Worm and gear. A single-speed shaft 


is reversed, it moves on both coal and 
fire. The two rams work together, so 
that the depression of the fire surface and 
the recovery extend along the whole cok- 
ing seciion. The series of sections is 
simultaneously in different stages. This 
is accomplished by arranging the cranks 
at different angles on the shaft. 

In this stoker, the air supply is fur- 
nished by a volume blower. The air is 
forced into the wind box (see Fig. 10) 
and passes upward beneath the grate sur- 
faces to the tuyere boxes. The pressure 
necessary to supply just the right amount 
of air and the proper draft will vary with 
the fuel used and details of each in- 
dividual insiallation. The tuyere boxes 
alternate with the coking chambers and 
thus both the grate surfaces and the re- 
torts themselves are cooled by the mov- 
ing air. Further, this air, as it cools such 
parts, becomes more or less heated. This 
is a distinct advantage, for thus the gases 
passing off from the coking fuel as well 
as from the fire itself are not chilled. 

It is necessary that the particles of 
oxygen and those of the combustible 
gases be thoroughly intermingled. It is 
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claimed that the air supply of this stoker 
provides a thorough mixture because of 
the low air pressure and large area of 
the tuyere opening, which are numerous 
and arranged for this intermingling. The 
method of furnishing the air under pres- 
sure is well shown in Fig. 10, which is a 
vertical section through the stoker and 
fire. The air rises from below, cooling 
the metal and being itself heated. 

The most exposed porttons of the stoker 
are the tuyere sections. These are inter- 
locking and no bolts are employed. They 
are cooled below and even above some- 
what by the air. Further, there are 
no moving parts exposed to high 
temperatures. Frictional wear is_ in- 
considerable, largely because of the 
snail-like movement of the _ stoking 
mechanism; the crank shaft makes a 
rotation once in about two minutes. The 
reducing gears run in a bath of oil. A 
shearing pin is employed on the speed 
shaft between the driving clutch and the 


Fic. 11. CROSS-SECTION OF GRAVITY 


UNDER-FEED STOKER 


sprocket wheel to disconnect the drive 
when from accident or other cause the 
resistance becomes greater than a prede- 
termined amount. In Fig. 11 is shown a 
transverse vertical section through the 
furnace. It will be seen here that air 
is supplied through one pipe for a battery 
of grate sections. When mention is made 
of grate sections and the like, the ordi- 
nary grate is not meant where ash, and 
even fuel, drop through to a compart- 
ment below. In this respect, the tuyere 
sections do not form a grate at all, for 
no substances drop through. The waste is 
carried on down to the dump plates. The 
power required to operate the stoker need 
not be very great because there is but 
little to move. 
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Corrosion of Copper and Brass 


The following theories and notes are 
chiefly a brief résumé of a paper read 
before the Institute-of Metals, by E. L. 
Rhead, and the discussion thereon. Noth- 
ing of value has been added, the object 
being to condense the various theories. 

In the above-mentioned paper the dis- 
cussion and recorded experiments tend 
to establish the following facts; that cor- 
rosion of copper and brass is due: 

(1) “To methods of manufacture.” 

(2) “To selective chemical action.” 

(3) “Corrosion resulting from chem- 
ical action set up or promoted by the elec- 
trical conditions resulting from the pres- 
ence, side by side, in the alloy, of dif- 
ferent components containing the con- 
stituents of the alloy in varying propor- 
tions, or from the presence of included 
impurities.” 

(4) “The effect of vagrant electric 
currents escaping from the electrical 
equipment.” 

It is conclusively shown that with cop- 
per of a fixed purity that part which is 
hardest, either from processes of manu- 
facture or from operations in working it 
into shape, is more readily attacked and 
suffers more rapid deterioration. The 
evident remedy is uniform annealing, 
using copper or brass of the softest qual- 
ity compatible with the service required 
of it. In this connection it was ad- 
mitted in the discussion that copper-cor- 
rosion troubles in serious form date 
from 1899, it being stated that this cor- 
responds to the time when the first elec- 
trically produced copper, manufactured in 
1898, was put on the market. It is diffi- 
cult to see how this method of producing 
copper would make it more susceptible 


to attack, provided, of course, that it is. 


remelted afterward. It would not differ 
from ordinary smelted copper, except that 
it might be somewhat purer. This im- 
mediately raises the question whether 
electrically deposited copper has not had 
certain beneficial minute impurities re- 
moved. This question might be very 
readily answered in a general practical 
manner by having two similar pipes in- 
stalled close together to do the same 
duty, making all conditions identical ex- 
cept having one of the pipes made of 
electrolytic copper and the other copper 
purified to the same degree by smelting 
processes. 

In regard to causes (2) and (3) it is 
stated that it does not seem possible for 
cause (2) to operate unless affected by 
(3), but that the electromotive force re- 
sulting from the contact of copper with 
zinc alloys containing copper in large 
amounts is very feeble, never exceeding 


*Abstract of a paper published in the 
Journal of the American Society of Naval 
Engineers. 


commander, United States 
avy. 


By W. B. Tardy ft 


Of the various causes ut 1s believed 
that vagrant electric currents es- 
caping from the electric plant of 
the ship produce by far the great- 
er part of the rapid copper, cop- 
per-alloy corrosion. Uniform 
composition, absence of carbonic- 
acid gas, etc., and elimination of 
. grounds will lessen corrosion. 


0.08 volt when immersed in sea water. 
A long series of experiments was made, 
immersing hard and soft copper and 
various copper alloys in different saline 
solutions, from which it is shown that 
the harder the metal the more _ sus- 
ceptible it is to corrosion or to solution, 
that the relative order of the solution ten- 
sions of metals varies with the liquid in 
which the metal is placed; but that in every 
case the corrosive action is increased by 
the presence of carbonic-acid gas. In 
this connection the discussion brought 
forth descriptions of the rapid failure of 
condenser tubes due to lodgment of 
particles of cinder, ash and coal or other 
forms of carbon in the tubes. The ob- 
vious manner of avoiding troubles due to 
lodgment of gas-producing solids is to 
so locate suctions that they are well clear 
of ash discharges, have pipes, condenser 
tubes, etc., as straight and with as few 
pockets as possible, then increase the 
velocity of flow to the point where all 
silt or solid matter will be scoured out 
and swept through pipes or tubes. 

It is shown in the discussion by the 
members of the Institute of Metals that 
the tubes of a condenser were protected 
and their life materially lengthened by 
making electric contact from the main 
injection pipe to the overboard discharge 
pipe with a large-capacity cable, thus 
electrically short-circuiting the condenser. 
This was the main condenser of an elec- 
tric-power plant in which there were 
known to be serious grounds. 

From the above case, from our own 
experience and observation, and the ex- 
perience of a large number of officers in 
the service, we offer the opinion that 
theory No. 4, vagrant electric currents 
escaping from the electric plant of the 
ship, furnish both the cause and the elec- 
tromotive force that produces by far the 
greater part of the rapid destructive cop- 
per, copper-alloy corrosion that occurs on 
board our ships. It is admitted at the 
outset that the fact that the ship is pur- 
posely made the ground for the wireless 
has no direct bearing or effect; since its 
electromotive force, and consequently its 
current, is alternating, there can be no 
injurious effect other than the possibility 
of this alternating effect assisting a di- 


rect current to flow where otherwise the 
resistance was too great for it to be es- 
tablished or maintained by the small di- 
rect electromotive force due to leaks froin 
the piant. 

It is a matter of common experience 
and observation that copper pipes most 
frequently fail at or near bends; one side 
or other, sometimes both sides, of 
flanges. It occurs so frequently next to 
the flange at the outboard end of the 
line where the suction pipe connects to 
the stool pipe as to give rise among 
certain officers to the belief that the cor- 
rosion is, or may be, due to thermoelec- 
tric effects. 

The location of the most destructive 
corrosion is where one would expect it, 
reasoning from the first three theories. 


The greatest differences in character of 


metal, due to working, are formed at 
bends and flanges. The greatest differ- 
ences in composition are found near 
flanges due to brazing material, and the 
most active liberation of corrosive gases 
would naturally be at or near bends. 
Therefore postulate No. 4 is needed only 
to account for the rapidity of corrosion. 
The theory is that vagrant currents will 
take naturally the easiest path, that the 
copper pipe, where it is straight and con- 
tinuous, offers this path, that at a flange 
the resistance is enormously increased, 
due to discontinuity of pipe and interposi- 
tion of gasket, so that the current finds 
its easiest path through the salt water 
by the joint. It leaves the pipe just 
short of one flange and reénters the metal 
of the pipe just beyond the joint, the 
point of leaving becoming the positive 
pole, the metal there going into solution 
and plating out further along the pipe or 
being swept out altogether. It is be- 
lieved that some such action takes place 
at bends. So far as we know, nothing 
practical has ever been done to test this 
theory. With two similar or exact pipes 
doing as nearly as possible the same duty, 
one might have an uninsulated copper 
conductor of large capacity laid parallel, 
with one end in close mechanical contact 
with the pipe outboard of the outboard 
flange and the other end connected to a 
pump or whatever the pipe is attached to; 
or a copper sleeve might be slipped over 
each joint, making electric contact with 
the pipe each side of the flange, while 
no such precautions were taken with the 
similar pipe, long observation ought to 
give an indirect proof or determination. 
With a Siemens-Halske thermocouple 
galvanometer and proper leads and con- 
tacts it ought to be possible to determine 
any potential differences from point to 
point in the body of a pipe, also the di- 
rection of current—at least such differ- 
ence as would be produced by grounds— 
and from these determinations see whether 
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corrosion does always, or usually, occur 
on the positive side of an interposed 
resistance. 
To PREVENT OR LIMIT CORROSION 
(1) Uniformity, physical and chem- 
ical, in copper and copper alloys is nec- 
essary. 
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(2) Prevent entrance of sewage, car- 
bonic-acid gas, ashes or coal; if latter 
cannot be prevented, make pipes and 
tubes as straight and free of pockets as 
possible, and increase velocity of water 
so that they will be scoured out. 


(3) Eliminate or minimize grounds if 


2019 


the theory of vagrant currents be ac- 
cepted. 


If this be not accepted, make tests on 
board ship to prove or disprove its valid- 
ity; those suggested previously, as well 
as others that will suggest themselves to 
the practical investigator. 


The Combustion of Gas Carbon’ 


One of the most aggravating proposi- 
tions confronting a gas engineer is the 
accumulation of byproducts for which 
there is practically no market and very 
little use about the plant. This was the 
case for many years in the manufacture 
of coal-gas in which the byproducts of 
coke, tar and ammonia were necessarily 
considered in the profits of the plant. The 
problem has now been worked out by 
the coal-gas companies through the in- 
troduction of water-gas apparatus to con- 
sume the coke, and the placing of tar 
burners under the coal benches and boil- 
ers to consume the tar, leaving only the 
ammonia as a byproduct for commercial 
sale. 

With the advent of the oil-gas industry, 
which originated on the Pacific coast, a 


new byproduct was produced, which is - 


an important factor in the economical 
manufacture of the gas; this is the car- 


*A paper read by R. L. Clarke before the 
Pacific Gas Association. 


By W.A. and R. L. Clarke 


By the production of gas 
from crude oil a byproduct 
of carbon in the form of 
lampblack is produced. 
Many attempts have been 
made to successfully burn 
this under boilers but in 


most cases a poor efficiency 
has resulted. By the adop- 
tion of a special type of fur- 
nace, herein described, it 
has been possible to burn 
this carbon with an evapo- 
ration of four pounds of 
water per pound of carbon. 


bon recovered from the manufacture of 
gas from crude oil. The first plants man- 
ufacturing gas from crude oil considered 
this carbon a nuisance and expense, but 
as the industry increased and a larger 
number of gas plants adopted the system, 
it came to be recognized generally that 
the carbon was at least good for fuel 
under the steam boilers. Later its value 
was increased by its being briquetted and 
sold to the public for fuel and, further, 
by its use in water-gas generators in 
place of coal or coke. In these generators 
it produced a gas superior to the oil- or 
water-gas, even showing an increase over 
the B.t.u. of the mixed oil- and water- 
gas. This is at present the hight of 
economy in the use of this gas-carbon, but 
all gas plants are not equipped with the 
necessary water-gas apparatus or the 
necessary carbon coke-ovens with which 
to carry out this system; in fact, most 
of the plants of the Pacific coast are 
burning this carbon under their steam 
boilers at a very great loss in efficiency 
compared with the use of the carbon 
in a water-gas plant. In view of this 
the present discussion will be confined to 
only the practical combustion of gas-car- 
bon under boilers as found in the ordi- 
nary gas plant, and will not enter to any 
extent into the technical and chemical 
points in the combustion of this carbon. 

It has been the custom in most gas 
plants to burn the carbon under boilers 
of the ordinary form, on cast-iron grates 
or on improved forms of wrought-iron 
grate bars, also on water-cooled grate 
bars. All of these methods, with either 
natural or forced draft, have been tried 
out and have resulted in the destruction 
of the grate bars in a short time due to 
the excessive heat. Each plant has its 
individual design of grate bars and a sys- 
tem by which the carbon is burned under 
the boilers, varying from the simple 
process of throwing the carbon onto the 
grates to an exacting method of coking 
the carbon on the front of the grates and 
then distributing it over the surface o¥ 
the grate bars, after the carbon has be- 
come incandescent. There has also been 
some economy gained by the introduction 
of an oil or tar burner above this layer 
of carbon. 


These methods of burning carbon ap- 
pear to be absolutely wrong and in op- 
position to the principles of combustion. 
It is impossible to bring a fire up to the 
point of incandescence and then, by 
throwing on top of it a blanket of wet 
carbon, to obtain the proper combustion 
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from the fuel. It is radically wrong, even 
to the extent in which it is carried out in 
a water-gas plant, where the carbon is 
burned down by several runs of the gen- 
erator. 

With this in view, the writers have en- 
deavored to design a furnace in which 
the principles of combustion, of not alone 
gas-carbon but also coal and coke, can 
be carried out with more economical re- 
sults. In the case of coal and coke, the 


‘Air 
Blast 


Fic. 2. SECTION THROUGH FURNACE LOOK- 
ING TOWARD THE SIDE 


resultant ash and clinkers are a factor 
to be considered, but in the particular 
furnace described this has not been con- 
sidered, as the presence of ash and 
clinker in gas-carbon is so small that 
this point can be overlooked to a great 
extent. 

The first attempts to properly burn 
the gas-carbon were made by the use of 
an underfeed stoker of a type commonly 
used in connection with the burning of 
coal. The results obtained were so en- 
couraging that they led to further experi- 
ments and resulted in the design of a 
gas-carbon furnace similar to a dutch 
oven. The ordinary evaporation obtained 
from the burning of gas-carbon on grates, 
either with forced or natural draft, was 
not over two pounds of water per pound 
of carbon, hence the boilers could not 
be worked to their rated capacity with 
this system of burning the carbon. By 
the use of the underfeed stoker, the 
evaporation was increased to four pounds 
of water per pound of carbon and the 
boilers were worked to their rated capa- 
city without the least trouble. Encouraged 
by this result, a furnace was erected 
similar to a dutch oven, such as is used 
in a great many plants which burn saw- 
dust, except that the operation of the 
furnace is reversed. Fig. 1 shows an ex- 
terior view of this furnace for which 
patents have been applied for. 

By referring to the sectional eleva- 
tion, Fig. 2, it will be noticed that this 
furnace is designed on the lines of a base- 
burner coal. stove. The main compart- 
‘ment A of the furnace, which contains 
the carbon, is rectangular and is shaped 
like the frustum of a pyramid, it being 
several inches wider at the bottom than 
at the top where the doors for the ad- 
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mission of the carbon are placed. This ° 


is to facilitate the feeding of the carbon 
which is burned at the bottom of the 
furnace. Experience with this furnace 
has shown that if the walls were perpen- 
dicular, the carbon would “hang up” and 
not feed down unless some mechanical 
means were used to force the carbon 
down into the air blast. Next to this corh- 
partment is located a blast flue B into 
the end of which is connected a blast 
pipe delivering air from an ordinary 
blower at the pressure of 8 inches of 
water. The wall dividing this air flue 
from the main compartment of the fur- 
nace in which the carbon is burned is 
checkered with air flues (see Fig. 3) so 
that the air is driven in at the base of the 
main compartment, and after passing 
through and combining with the body of 
carban, the resultant flame passes under 
an arch into the boiler setting at a point 
which would ordinarily be the ashpit. The 
heat of the flame when passing through 
this archway into the boiler setting is 
intense and the combustion is very com- 
plete, all smoke being eliminated; and 
after a few hours’ run the brickwork 
of the furnace acquires an almost white 
heat. It has been necessary to caution 
the firemen as to the limit of heat that 
can be maintained on this arch, the walls 
of the boiler setting and the tubes of the 
boiler. If care is not taken in regulating 
the blast, the arch will be melted, neces- 
sitating the rebuilding of the furnace. An 
air blast. is also introduced just below 
the filling doors of the furnace for the 
double purpose of forcing the smoke and 
gases, that are formed in the top of this 
compartment, down into the incandescent 
carbon at the bottom and also to gradually 
dry out and remove the moisture from 
the carbon and force it down through the 
fire. Air ducts are also placed at the top 
of the arch for the dual purpose of cool- 
ing the arch and aiding in the combus- 
tion of the gases which pass the arch; 
this is similar to the system used in an 
ordinary regenerative coal-gas bench. 

By referring to Fig. 2 it may be seen 
that the air ducts in the dividing wall 
between the carbon compartment and the 
main air chamber are extended by the 
use of firebrick, so that the lower air 
ducts extend about half way across the 
main compartment. This is necessary be- 
cause of the increased width of the bed 
of carbon at the base of the furnace, the 
idea being to give an equal depth of car- 
bon in front of each series of air ducts. 
There are no grates used in the furnace, 
it being constructed entirely of firebrick. 
On account of the accumulation of a 
slight amount of ash and clinkers, it is 
necessary about once every ten days to 
burn down the carbon in the furnace and 
clear out the accumulation of clinkers 
and melted brick. 

Careful tests made on the boilers to 
which these furnaces were applied have 
shown an evaporative efficiency of five 
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pounds of water per pound of carbo . 
The carbon contained 40 per cent. 
moisture when introduced into the fu: 
nace, and it has been found necessary | 
have from 30 to 40 per cent. of moistu:: 
present in order to obtain the best r: 
sults and also to add to the life of ti 
furnace. If carbon with a smaller per- 
centage of moisture is used, the sane 
amount of heat is not obtained and the 
fire burns well back into the furnace com- 
partment, melting the openings to the air 
ducts. This seems to prove conclusively 
that each particle of carbon with its ab- 
sorbed moisture is really a small water- 
gas plant in itself. The splitting of the 
water into its component gases and their 
combination with the carbon form a 
water-gas which, at the high temperature 
of combustion, will melt anything that it 
comes in contact with, unless handled 
with caution. 

By the use of these furnaces, together 
with storage hoppers located above them, 
and proper handling of the carbon by 
the latest improved mechanical appliances, 
the dread that every gas man has for 
the pile of carbon should soon be 


eliminated and the profits of the gas com- 
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panies increased in accordance with the 
increased efficiency of these furnaces over 
the ordinary method of burning the car- 
bon, 


The annual lecture season at the 
Modern Science Club, Brooklyn, N. Y., 
opened on the first Tuesday in October. 
Lectures will be given regularly each 
Tuesday throughout the season which 
ends with June, 1911. 

The subject for the October 25 lecture, 
delivered by A. R. Maujer, was “Peat 
Fuel.” It was shown that great progress 
is being made in the solution of the 
problem of preparing peat for use as fuel. 
Numerous stereopticon views of the 
Canadian Government’s experimental 
peat plants were shown. At one plant, 
located at the bog, the peat is machined 
and air dried. At the other plant, lo- 
cated in Ottawa, the peat fuel is gasi- 
fied in a double-zone producer and the 
gas used to operate a 50-kilowatt gas- 
engine generator. Both of these plants 
were described in Power for September 
13, 1910. 

In addition to the Tuesday night lec*- 
ures, a subscription course is proposed 
for some other night. 
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Experiments with Tile Roof Furnaces 


Some experiments were made recently 
for the purpose of reducing furnace tem- 
peratures. One of these consisted in the 
removal of two sections of the roof tiles 
for the full width of the boiler, see Fig. 
1, putting in their place the well known 
T-batfle tile, shown at B. This was for 
the purpose of exposing the heating sur- 
face directly to the fire so that the fur- 
nace temperature would be lowered, and 
to determine whether equally good com- 
bustion could be obtained without attain- 
ing such a high temperature, as would 
occur with a full roof. The results proved 
that the temperature was reduced by a 
considerable amount and that combustion 
was good. It was found, however, that 
the water supply to the lower tubes, with 


By A. Bement 


The results of a serves of tests to 
devermine the effect of roof tie 
upon furnace conditions, and a 
discussion of the report of stmi- 
lar tests performed at the experi- 
mental stavion of che University 
of Illinois. 


firing may be had when the furnace tem- 
perature is moderately high, combined 
with provision which prevents the gases 
from reaching the tubes too soon; but 


' 
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Fic. 1. Two SECTIONS OF TILE REMOVED 


a mechanically fired boiler of the Bab- 
cock & Wilcox type, was not sufficient, 
resulting in the bottom row of tubes be- 
ing burned in a very short time. 

In the case of a Heine boiler, fired by 
hand, it was found that the presence of 
the tile roof caused more smoke to be 
Produced than when T-tiles were used, 
exposing the lower half of the bottom 
tubes to the fire. This was because the 
high furnace temperature with the roof 
caused more sudden and complete vola- 
tilization of the coal on account of the 
high prevailing temperature than did the 
other condition. For the purpose of cor- 
recting this condition, sections of the tile 
roof were removed as shown at A, Fig. 
2, and their place filled with T-baffle tile 
which left the bottom of the tubes ex- 
Posed as far back as the bridgewall. This 
was accompanied by a decided reduction 
In smoke, giving results much better 
than the tile roof or the entirely exposed 
tubes. Attention should be directed to 
the fact, however, that this applies only 
to hand firing and not to stoker firing. 

It appears that the best results with hand 


with stoker firing, high furnace tempera- 
ture produces more complete combustion. 
This is because the supply of coal is 
uniform, likewise the supply of air, hence 
the combustion capacity is constant. 


there is a rapid evolution of volatile 
gases, producing sudden masses of dense 
smoke which find exit at the chimney, 
because the air supply and mixing capa- 
city are not adequate at the moment. 
Thus a moderate cooling of the 
furnace represses. the _ volatilization 
and it is found that a harmonizing of 
the elements involved tends toward a bet- 
ter result. A frequent and uniform sup- 
ply of coal by hand to a tile-roof furnace 
gives results like those obtained with the 
stoker. 

The tile roof owes its origin more 
particularly to a necessity for reducing 
an excessive maintenance cost, a number 
ef years ago in a large power plant in 
Chicago. The trouble was excessive burn- 
ing out of the bottom row of tubes, which 
were exposed directly to the fire for their 
full length owing to being equipped with 
the T-tile. In seeking a remedy for the 
trouble it appeared probable that if the 
tubes were insulated and protected from 
the action of the fire they would not burn, 
so it was thought that by covering a con- 
siderable portion of the exposed sur- 
face, the water supply to the tube would 
be adequate for the remaining exposed 
portion. Therefore a firebrick encircling 
tile was applied, forming what is known 
as a tile roof, with the result that the 
burning of the tubes ceased entirely. The 
application of the roof, however, served 
to retain the heat in the furnace; in 


other words, it delayed the impingement . 


of the gases upon the heating surfaces, 
during the brief period required for their 
passage under the roof. The result was 
that the actual temperature in the fur- 
nace was higher than it had been with the 
tubes of the boiler exposed and T-tiles 
used. This resulted in an increased wear 
upon the firebrick linings of the furnace 
so that the cost of maintenance of the 
brickwork was increased. This increase, 


TABLE I. DISTRIBUTION OF HEAT ON BASIS OF COAL AS FIRED. 


Heat usefully employed in making steam......... 


Loss in moist gases, due to 


Burning available hydrogen.............. 
Water of combination................... 
Loss by undeveloped heat in refuse.............. 
Loss by sensible heat in refuse.................. 
Loss by radiation and heat unaccounted for..... 


Tile Roof. Exposed Tubes. 
B.t.u. |PerCent.| B.t.u. |Per Cent. 

6,500.5) 61.53 6,986.5) 66.57 
150.8 1.42 154.9 1.47 
309.1 2.93 294.7 2.81 
25.0 0.23 23.0 0.21 
2,009.4 19.02 1,530.6 14.59 
661.0 6.26 3.0 2.88 
32.0 0.30 25.1 0.24 
781.7 7.41 1,087 .2 10.37 
10,564.0} 100.00 | 10,495.0] 100.00 


Therefore, it makes no difference how 
quickly or thoroughly volatilization oc- 
curs, because it is uniform; the air sup- 
ply and mixing capacity are always pres- 
ent. With hand firing, a large amount 
of fresh fuel is introduced at one time 
and if the temperature be very high, 


however, was very much smaller than 
that made necessary by the replacement 
of burned tubes, so there was a net gain 
due to the tile roof. This has always 
been the experience with boilers worked 
to or above their rated capacities when 
properly equipped with a tile furnace 
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roof. In this connection, however, it 
should be stated that considerable trouble 
has been experienced in the use of an 
improperly designed tile. The original 
one was called an “encircling tile” and 
its design was such that its thickness 
was sufficient to prevent it from breaking, 
and it wore away gradually during a long 
period of service. Owing to the success 
of the roof, the maker of the boiler 
adopted what was designated as a “C- 
tile” of quite a different design and of 
much less thickness where exposed to 
the fire than the encircling tile. The re- 
sult has been in many cases, especially 
where the C-tile was made of poor ma- 
terial, that it broke and exposed a por- 
tion of a tube to the intense heat of 
the fire, with the result that the tube 
burned out. But in no case, where a 
properly designed tile of good material 
has been employed, has the cost of main- 
tenance increased; but, on the contrary, 
it has been materially reduced. 

Concerning the comparative behavior, 
as far as smoke is concerned, in the 
Chicago plant previously mentioned, 
which was equipped with chain-grate 
stokers under Heine boilers and fitted 
with T-tiles, exposing the lower half of 
the bottom row of tubes to the fire, there 
was a continuous and uniform discharge 
of rather dense yellowish-brown smoke, 
which, however, entirely disappeared 
when the tile roof was installed. 

In bulletin No. 34, issued by the experi- 
mental station at the University of Illinois, 
which contains the report of a series of 
_ tests upon a Heine boiler with and without 
a tile furnace roof and equipped with a 
chain-grate stoker, it is intimated that 
a better condition of fire prevailed in the 
tests with the exposed tubes than with 
the tile roof. The report, however, states 
that this was due possibly to other causes. 
The coal used in the tests with the ex- 
posed tubes was of a more favorable 
size than that used with the tile roof, and 
for this reason the condition of the fire 
was better. As a matter of fact, the ef- 
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tering fuel with chain-grates or other 
stokers. 

Regarding the question of relative heat 
efficiency it may be said, briefly, that the 
condition of combustion in the two series 
of experiments differed in respect to the 
air supply; in other words, the CO. was 
higher in the tests with the exposed tubes 
than with the tile roof. Therefore, it 
would necessarily follow that the effi- 
ciency secured would be influenced by 
this condition. However, the influence 
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bustion; and fourth, the ability of the 
boiler to absorb heat passing through it. 
As the horsepower developed in the two 
series of tests was practically the same, 
the necessity for the first consideration 
is eliminated and the subject is confined 
to the matter of air supply, combustion 
and heat absorption. If the tests had 
been properly conducted, the same per- 
centage of CO. would have been main- 
tained in each series and in this way the 
actual relation between the two types 
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that this difference in CO. had on the 

result was not considered in the report. 
In an experiment of this kind, assum- 

ing that the same kind of coal is used in 


TABLE 2. 


DISTRIBUTION OF HEAT ON BASIS OF COAL AS BURNED. 


Tile Roof. Exposed Tubes. 


Per Cent. Per Cent. 


Heat usefully employed in making steam 
Loss in moist gases, due to 
Moisture in coal 
Burning available hydrogen 
Water of combination 
Moisture in air : 
Loss in dry gases 
Loss by sensible heat in refuse 
Loss by radiation and unaccounted for 


65. 


tb 


100. 


fect of the tile roof in producing better 
conditions of fire is quite marked, be- 
cause the higher furnace temperature 
causes the coal to ignite faster and burn 
with greater freedom, overcoming in a 
large measure, the difficulty experienced 
in obtaining prompt ignition of the en- 


both series of tests, four elements could 
influence the result: First, the capacity at 
which the boilers operate; second, the 
quantity of air supply, that is, the per- 
centage of CO., would have an important 
bearing on the heat loss in the escaping 
gases; third, the completeness of com- 
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would have been at once apparent; as the 
combined effect of the two elements in- 
volved, that of combustion and heat ab- 
sorption, would have appeared. The con- 
dition of air supply being more favorable 
in one case, however, introduces an un- 
fortunate complication and makes an ac- 
curate diagnosis of the performance diffi- 
cult, but not impossible. 

The first step in an analysis of the re- 
sults requires that an account of the heat 
distribution be made, which, upon the 
basis of coal as fired, is shown in Table 
1 and upon the basis of coal as burned, 
which is the significant one, is shown in 
Table 2. From this it appears that the 
loss due to radiation and heat not ac- 
counted for, with the tile roof is 7.90 per 
cent. and for the exposed tubes 10.59 per 
cent., a difference of 2.69 per cent., an 
amount which can be explained only 
upon the basis that it represents loss in 
the form of smoke; that is, more incom- 
plete combustion occurring with the e°x- 
posed tubes than with the tile roof. On 
the other hand, the loss in dry gases, 
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which takes into consideration the ques- 
tion of air supply, is 15.02 per cent. with 
the exposed tubes and 20.29 per cent. 
with the tile roof, a difference of 5.27. 
Therefore, in the case of the exposed 
tubes, there was a considerable loss due 
to incomplete combustion and with the 
tile roof a still greater loss through heat 
being carried away by the hot gases. The 
greater loss in hot gases occurring with 
the tile roof was due to two causes; the 
first and most important being that with 
the exposed tubes the boiler absorbed 
heat much better than with the tile roof, 
for the reason that not only was there 
an exposure of a larger amount of heat- 
ing surface, but its distribution was such 
that the gases were in contact with the 
bottom row of tubes the full length of 
the boiler before they began to act upon 
the main portion of the heating surface. 
In this respect, the plain boiler, from 
the standpoint of heat efficiency has a 
superiority over the boiler having a tile 
roof. 

The other cause is found in the 
difference in air supply, or as might be 
expressed, in the percentage of CO.. The 
temperature of combustion depends upon 
this, the temperature being higher when 
the percentage of CO. is higher, and con- 
versely. Thus the plain boiler was sup- 
plied at a higher initial temperature, with 
the result that more heat necessarily 
passed into it than when equipped with 
the tile roof. It necessarily follows, that 
if more heat enters a boiler, there is less 
to go to the chimney. Hence, part of the 
loss in hot gases with the tile-roof boiler 
was due to its inferiority as a heat as- 
sorber and the remainder to the unfortu- 
nate fact that it was not served with the 
same initial temperature as the other. It 
is apparent from this that to arrive at a 
just and accurate comparison, it is nec- 
essary to make a correction in the loss 
in the gases escaping from the tile-roof 
boiler. This has been done, as shown in 
Table 3 by recalculating the loss in the 
dry gases, assuming that the percentage 
of CO. had been 7.5 instead of 6.8. The 
final temperature of 558 degrees from the 
tile roof was not obtained with conditions 
of combustion represented by 7.5 per 
cent. of CO., but by 6.8. It is evident 
that if the boiler had been served with the 
higher initial temperature, the final tem- 
perature would have been lower. How 
much lower it would have been is not 
known, but assuming that the difference 
of 90 degrees in the final temperatures 
Is two-thirds due to the superiority of 
the boiler with the exposed tubes and 
one-third due to the inferiority of the 
Initial temperature applied to the tile-roof 
boiler, the loss in the moist gases is 
Teduced for the tile roof by one-third of 
their difference. The loss in dry gases 
has been calculated upon the basis of a 
finai temperature of 558 degrees and, as- 
Suming 7.5 per cent. of CO., gives 18.79 
Per cent., which is 3.77 per cent. more 
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than with the exposed tubes; one-third 
of this is 1.25, which subtracted from 
18.79 leaves 17.54 per cent. as the loss 
in the hot gases which would have oc- 
curred if there had been 7.5 per cent. of 
CO. with the tile roof. Hence, Table 3 
shows the true comparison of the two 


TABLE 3. DISPOSITION OF HEAT ON BA- 
SIS OF COAL BURNED, WITH AIR SUP- 
PLY THE SAME IN BOTH CASES, 
GIVING 7.5 PER CENT. OF CO, 


FOR EACH. 
Percentages. 
Tile |Exposed 
Roof. Tubes. 
Heat usefully employed in 
making steam, as reported.|........ 68 .63 
Heat usefully employed in 
making steam, by difference] 68.90 |........ 
Loss in moist gases, due to 
Moisture in coal........... 1.42 1.52 
Burning available hydrogen 2.81 2.89 
Water of combination... .. 0.89 0.88 
Moisture in air..».......... 0.22 0.23 
in Gry 17.54 15.02 
Loss by sensible heat in refuse. 0.32 0.24 
Loss by incomplete combus- 
tion, by 2.69 
Loss by incomplete combus- 
Loss by constant radiation. . 7.90 7.90 
100.00 | 100.00 
equipments. Upon the basis of the cor- 


rection employed the difference in the 
temperatures of the escaping gases should 
have been 60 degrees instead of 90 and it 
is for this reason that the reduction for 
the loss in the moist gases is given in 
Table 3. 

As there are no data making it possible 
to separate the radiation and incomplete- 


TABLE 4. MISCELLANEOUS DATA. 
ANALYSIS OF COAL ON PURE COAL Basis. 


Per Cent. 
Tile | Exposed 

Roof. Tubes. 


Temperature of escaping gas- 
es, degrees Fahrenheit... .. 558 468 
Excess in temperature of es- 
caping gases, degrees Fah- 


COxg, per cent. by volume.... 6.8 7.5 
Furnace temperature as mea- 

sured, degrees Fahrenheit...| 2066 1883 
Excess furnace temperature, 

degrees Fahrenheit........ 


Temperature of combustion, 


degrees Fahrenheit........ 1959 2131 
Excess temperature of com- 
bustion, degrees Fahrenheit} ...... 172 


combustion losses, it is assumed that that 
unaccounted for with the tile roof is all 
lost by radiation. If this is true, it fol- 
lows that the greater unaccounted for 
loss with the exposed tubes shows an in- 
complete-combustion loss of 2.69 per 
cent. If combustion is not complete with 
the tile roof, it necessarily follows that 
the radiation loss of 7.90 per cent. is 
too high. If so, it also follows that the 


incomplete-combustion loss with the ex- 
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posed tubes is greater than that charged 
to it; also, if, as the bulletin states, 
“radiation is greater with the tile roof 
than with the plain boiler,” the radiation, 
as given, is too high. Hence, the incom- 
plete combustion with the exposed tubes 
must be greater than 2.69 per cent. So 
it is apparent that there are certain slight 
differences against the exposed tubes, 
which are not taken into account. To sum 
up briefly, the efficiency of the two types 
is practically the same, one losing about 
2.5 per cent. more in smoke and the 
other an excess loss of 2.5 per cent. in 
hot gases. As far as heat efficiency is 
concerned there is no difference, but with 
the three other features under considera- 
tion, that of maintenance, smoke and the 
performance of the fire, the superiority 
lies with the tile roof. 

Some explanation relative to the tem- 
perature of combustion should be made. 
Therefore, it may be said that the tempera- 
ture as calculated is the one influencing 
the performance and not the actual tem- 
perature realized in the measurements by 
a pyrometer. Therefore, although the tem- 
perature measurements taken in the two 
furnaces are 2066 degrees for the tile 
roof and 1883 for the plain tubes, the 
temperature of combustion calculated ac- 
cording to the formula given on page 29 
of “Kent’s Steam Boiler Economy” is 
1959 degrees for the tile roof and 2131 
for the plain tubes. The reason for the 
actual measured temperature being so 
much lower with the exposed tubes, con- 
sidering the higher temperature of com- 
bustion, is that a greater quantity of heat 
flows immediately from the furnace into 
the lower row of tubes than with the tile 
roof, where it accumulates and gives a 
higher reading of the pyrometer. 

Table 4 presents certain data taken 
from the bulletin, which have a bearing 
upon the foregoing. However, as the 
coal analysis was not given and a heat 
balance could not be made without it, 
this data, on the basis of the composition 
of the pure coal, is given in the first 
part of the table, which is calculated 
from the ultimate analysis of Vermillion 
county, Illinois, coal, published in bulletin 
No. 31 of the engineering-experimental 
station. This is the coal reported to have 
been used in the tests. 


They put in an alternater et th’ nursin’- 
bottle factery over t’ Jayville. Th’ feller 
thet’s tryin’ t? make a noise like an ingineer 
writ t’ th’ factery thet furnished it an’ 
told ’im it didn’t work right; sed it run 
hotter ’n Texas, an’ wudn’t keery th’ load. 
They writ back an’ ast ’im ef th’ power 
facter wuz all right. He writ ’em again 
an’ told ’em thet he’d looked th’ dumd 
masheen all over an’ cudn’t find anythin’ 
thet looked like a power facter an’ gessed 
thet they hed fergot t’ send it out. Told 
’em ef they’d send out one he’d put it 
on an’ try it. Haw! Haw! Haw! 
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Electrical Department 


Grounds and Overloads on 
Induction Motors 


By R. H. FENKHAUSEN 


Most induction motors of moderate size’ 
are supplied from two-phase or three- 
phase circuits of either 220 or 440 volts, 
and single-phase circuits of 220 volts. 
The 220-volt single-phase circuit is usual- 


PARTIAL SHORT-CIRCUIT BY Two 
GROUNDS 


1. 


ly derived from the outer wires of a 110— 
220-volt three-wire system and therefore, 
as a rule, the neutral point is grounded. 


Polyphase circuits of 220 and 440 volts, 


however, are usually operated without 
any permanent ground on the system, not 
only because the underwriters object to 
a grounded power circuit, but also be- 
cause better results are obtained when 
the system is completely insulated, owing 
to the decreased strain on the insulation 
of the motors. The majority of the in- 
duction motors now on the market are 
so well insulated as to be practically im- 
mune from grounds, but owing to the 
fact that most manufacturers use one 
motor for either 220 or 440 volts, the fac- 
tor of safety of the insulation on a 220- 
volt machine is double that for 440 volts. 
It will therefore be found that 440-volt 
motors in exposed locations are a great 
deal more liable to insulation breakdowns 
than 220-volt machines. In order to per- 
mit one type of winding to be used on 
either voltage, all the coils of one polarity 
are connected in one group and all the 
coils of the opposite polarity in another 


POWER AND THE ENGINEER 


Especially conducted to be 
of interest and service to 
the men in charge of the 


electrical equipment. 


group. For 220-volt service the two 
groups of coils are connected in parallel, 
and as this voltage is more widely used, 
most motors are connected in this way at 
the factories. In case an order for a 
440-volt motor is received, it is only a 
few minutes’ work to open the parallel 
connections between the two groups of 
coils and reconnect them in series. 

On an ungrounded system, one ground 
on a motor does not necessarily cause a 
shutdown; the motor may be kept in ser- 
vice temporarily. If, however, two 
grounds exist simultaneously either on 
the same or on different motors, it re- 
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nent place to indicate as soon as a grourd 
occurs. 


Fig. 2 illustrates simple ground de- 


_tectors for two-phase and three-phase 


motor circuits which give satisfactory in- 
dications and require only a few lamps 
and sockets for their construction. Ordi- 
narily all lamps will burn dimly and at 
equal brightness, but as soon as a ground 
occurs one set of lamps will burn more 
dimly and the others will brighten up. 
A dead ground, such as would be liable 
to occur on a line wire will extinguish 
the lamps connected to it, and raise the 
others to full candlepower. A ground 
on a motor, however, usually indicates 
by a partial unbalance of the lamp banks, 
on account of the autotransformer action 
of the motor winding; this is illustrated 
in Fig. 3. With a little practice, how- 
ever, it is possible to approximately lo- 
cate the group of coils in which the 
ground exists, by merely watching the 
ground-detector lamps. 


In the plant under my charge there 
are several very heavily loaded 440-volt 


_two-phase three-wire feeders, each hav- 
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Fic. 2. GrouND DETECTOR LAMP CONNECTIONS 


sults in a partial short-circuit of the wind- 
ings of the motor’ or motors. Suppose, 
for instance, that a ground G1 exists on 
the motor A, Fig. 1, and at the same time 
another ground G2 occurs on the motor 
B. It is evident that most of the current 
will flow through the earth, as indicated 
by the dotted line, from G1 to G2 and 
most of the windings of both motors will 
be heavily shunted by this path. The 
coils represented in heavy lines will re- 
ceive the full-line voltage, and not having 
sufficient impedance, will allow excessive 
current to flow, in all probability burn- 
ing out themselves and by conduction 
some of the adjacent coils. It therefore 
follows that if a ground occurs on a motor 
it should be located as soon as possible, 
and for this reason a suitable ground 
detector should be installed in a promi- 


ing a large number of motors connected. 
Upon the appearance of a ground, steps 
are immediately taken to locate it. Each 
feeder is momentarily “killed” at the 
switchboard, until the grounded one is 
indicated by the detector. In case it 
proves to be one of the heavily loaded 
circuits where the large number of motors 
would render its location a difficult and 
tedious job, nothing is done until the noon 
hour, when all motors are shut down. If 
the ground still exists with-all the motors 
shut down, all the lines are looked over 
and if no ground is found it is assumed 
that the ground is on a small line, so it 
is burned off by grounding the opposite 
phase through a small fuse and oil switch. 
If the ground blows a 50-ampere fuse, 10 
further effort is made to burn it off and 
a careful search is made. It usually hap- 
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‘pers that the ground disappears when 
the motors are shut down, so the de- 
tec‘or lamps are closely watched at start- 
iag time, and by use of the following in- 
dics'ions an approximate location of the 
fau'ty motor is made. 

Ail motors above 5 horsepower are 
equipped with autostarters, some of which 
have one starting point and some two. 
Motors of 5 horsepower and under are 
thrown directly on line. 

The permanent appearance of the 
ground indicates a motor of 5 horsepower 
or under. 

The appearance of the ground followed 
by one or two momentary disappearances 
indicates a motor of over 5 horsepower, 
as the ground will clear when the con- 
troller is moved from step to step, and 
the number of disappearances indicates 
whether a two- or three-point starter is 
on the faulty motor. 

A ground indication shifting from 
phase to phase indicates a reversible 
motor. 

By applying these “propositions” it is 
possible to locate the grounded motor 
as one of a possible four or six. One 
man then remains at the switchboard and 
watches, while a second goes to each of 
the suspected motors and flashes its shop 
number by means of the main switch. 
As soon as the number of the grounded 
motor is flashed it will be identified by 
the switchboard operator by the flashing 
of the ground lamps. This method of 
locating grounds may seem lengthy, but 
it really takes far less time than is nec- 
essary to describe it, and is far prefer- 
able to making tests of each individual 
motor, because it does not interrupt the 
service seriously and can be done to a 
great extent right at the main switch- 
board. 


PREVENTION OF OVERLOADS 


Squirrel-cage induction motors will oc- 
casionally fail to start a load having high 
Static friction, but will carry the same 
load with ease once it is started. This 
limited starting torque is an inherent 
characteristic of all motors of the squir- 
rel-cage type. It is poor policy to in- 
Stall a large motor to take care of the 
Starting duty, because it means a large 
investment, poor efficiency and, worse 
still, a low power factor, which is a 
great disadvantage, especially if the 
motors are supplied with current from 
an isolated generating plant. If the load 
cannot be reduced during the starting 
Period, or part removed by means of a 
friction clutch, a wound-rotor motor 
Should be substituted. A slight increase 
in starting torque may often be obtained 
by slotting the end rings between bars, 
or by boring them out in a lathe to re- 
duce the cross-section; but this should 
be attempted only by a competent elec- 
trical engineer because, as pointed out in 
a previous article, additional starting 
torque obtained in this way is at the price 
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of poorer efficiency, power factor and 
speed regulation when running at full 
speed. 

To protect motors from overloads, re- 
liance must be placed on fuses and cir- 
cuit-breakers, but to obtain adequate pro- 
tection either two sets of fuses must be 
used, as pointed out in a previous arti- 
cle, or else the fuses must be so con- 
nected that they will be short-circuited 
while the motor is coming up to speed. 

The genera! tendency in all progressive 
plants is to install new machinery, and as 
this is usually belted to existing line 
shafting, the only safe method of pre- 
venting overloads is to take periodical 
readings with a wattmeter in order that 
any dangerous overload on a motor will 
be detected. On two-phase three-wire 
systems the fuse in the common return 
wire must be 1.414 times as large as 
those in the separate-phase wires, and if 
the fuses are removed by a machine op- 
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Fic. 3. EFFECTS OF DIFFERENT GROUNDS 


erator there is great liability of their be- 
ing replaced incorrectly, which would 
leave too large a fuse in one main wire 
and too small a fuse in the common 
return. When the motor is started there 
is liability that the common return fuse 


will blow just before the motor comes’ 


up to full speed. It will, however, have 
enough speed to fall into step as a sort 
of single-phase motor with both phases 
in series across the outside wires, and 
is sure to overheat. It is my practice 
to use fuses 25 per cent. larger than 
necessary in the common return, which 
renders it less liable to blow, and still 
leaves both phases of the motor ade- 
quately protected by the other two fuses. 
To prevent starting and running fuses 
from being interchanged and also to stop 
operators from mixing the center and out- 
side fuses, the control panel for each 
motor is arranged, as far as possible, so 
that each fuse will fit only its own block. 
The National Code rating for fuses makes 
this quite easy. Take for instance a 
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motor requiring 30- and 50-ampere fuses 
for running and 50 and 80 for starting. 
The 30-, 50- and 80-ampere fuses fit 
each a different block and cannot be in- 
terchanged. If, however, 35- and 50-am- 
pere fuses had been selected, both sizes 
would fit one block and an error could 
easily be made. 

In some cases it is not possible to 
select fuses that will require different 
blocks and in such cases it will be found 
advisable to purchase each capacity of 
fuse with a different-colored fiber casing, 
so that any wrong arrangement of fuses 
can be detected from a distance. This 
color scheme is also valuable in identify- 
ing fuses the label of which has become 
illegible or been removed. Some fuse 
makers stamp the ampere capacity on 
the metal ferrule but they are few in 
number. Fuses may be procured in red, 
black and buff fiber casings from different 
makers, each of whom seems to prefer 
a certain color. This gives three capa- 
cities for each size of block and should 
prove sufficient for all practical purposes. 

Different makes of fuses are pretty 
uniform, especially as regards the indi- 
cators, which usually indicate about once 
in a hundred times. I have yet to see 
a cartridge fuse that can be relied on to 
show the condition of the fuse without 
testing; most fuses blow without indi- 
cating, but some indicate that they are 
blown while still in good condition. This 
is probably due to the indicating wire 
being of a lower resistance than the main 
fuse wire and therefore carrying more 
current per circular mil at full load 
than the main fuse in parallel with it. 

Most types of autotransformer starters 
do not give overload and no-voltage pro- 
tection to a motor, and auxiliary apparatus 
has to be installed for this purpose, as 
explained in my article on motor starters 
in the November 1 issue. 


A Most Puzzling Condition 


By C. L. GREER 


Recently in our plant there arose one 
of the most puzzling situations due to 
trying to feed separate railway circuits 
by different rotary converters all of which 
were supplied in parallel on the alternat- 
ing-current side without the interposition 
of transformers between the busbars and 
the converters. 

A large converter had just been in- 
stalled to take the place of a smaller 
machine which had been taken out. The 
large machine had been connected up 
but would not properly divide the load 
with the two smaller machines. While 
waiting for the proper adjustments to be 
made, a one-unit substation nine miles 
east of the plant became disabled, which 
considerably increased the load on the 
two small converters in the plant. 

Since the large converter would not 
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work in parallel with the smaller ones 
without taking all of the load, we tried to 
utilize it by running it on the east-end 
feeder alone, pulling the west end with 
the two smaller machines. 

The accompanying diagram shows the 
connections and how it was intended to 
adapt the large converter (No. 1) to the 
east-end load. As shown at J, a tem- 
porary connection was made from the 
lower stud of the positive main switch 
to the line side of the east-end feeder 
switch, there being a switch included in 
the connection J to disconnect the con- 
verter from the feeder. 

The feeder switch was left open to sep- 
arate the feeder from the positive busbar 
and the positive switch of the converter 
(also the equalizer switch) was also left 
open to keep No. 1 from being connected 
in parallel with the other two machines. 
The negative switch and circuit-breaker 
were closed to complete the return circuit 
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The busbar voltage was that of No. 
1, but dropped to that of the distant 
west-end substation when Nos. 2 and 3 
were disconnected from the busbars, 
thereby showing that there was no leak 
anywhere between the east and west 
feeders. Moreover, the load on No. 1 
dropped each time Nos. 2 and 3 were 
cut out on the direct-current side. 

Since there was no connection between 
the two feeders, why did the machines 
behave in the manner described ? 


Some Additional Points on 
Installing Induction Motors 


By GEORGE TREATER 


In the article on “Installing Induction 
Motors,” by R. H. Fenkhausen, in the is- 
sue of August 23, the matter of current- 
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CONNECTIONS OF Mr. GREER’S ROTARY CONVERTERS 


from the track rails. No. 2 and No. 3 
were run in parallel as usual, supplying 
the west-end feeder from the main bus- 
bars. All of these conditions are shown 
in the diagram of connections. (No am- 
meters are shown.) 

Nos. 2 and 3 were in operation when 
No. 1 was thrown on the east end and 
it was then that the puzzling phenomena 
occurred. Nos. 2 and 3 immediately 
dropped their load and their direct-cur- 
rent ammeters flew back against the pegs, 
indicating that current was backing in— 
that No. 1 was sending current back 
through the other two machines. The 
load on No. 1 picked up to an amount far 
in excess of the east-end load, indicating 
that No. 1 was carrying the load formerly 
taken by Nos. 2 and 3. 


carrying capacity of motor-supply con- 


ductors appears to have been ignored.. 


The selection of wire size is discussed 
solely on a voltage-drop basis. Voltage 
drop is the determining factor when a 
motor circuit is relatively long; but, in 
a great majority of cases, motor circuits 
are short and the currents carried by 
them determine what sizes of wire should 
be used. In selecting the size of wire to 
use for connecting an electric motor to 
the supply main or transformer, both the 
voltage-drop and the current-carrying ca- 
pacity of the wire should be considered. 
If the voltage drop in the wires is ex- 
cessive, there will be an undue loss of 
energy, and the voltage at the receiving 
or motor end of the circuit may be so 
low that the motor will not develop suffi- 


November 15, 1910. 


cient torque to do its work. Hence the 
voltage drop should be considered riost 
carefully where long circuits are con- 
cerned. 

Where circuits are short, howeve:, it 
is usually true that if the conductor were 
made of a size that would give the aliow- 
able voltage drop, the wire would be so 
small that it would be overheated by the 
full-load current of the motor. Even if 
the heating were not severe enough to 
damage the wire, it might easily damage 
the insulation and set fire to any in- 
flammable substance against or near the 
wire. Rubber insulation, such as that 
used on most indoor electrical wiring, 
deteriorates very rapidly when subjectea 


TABLE OF CARRYING CAPACITIES OF 
INSULATED WIRES. 


Amperes. 
B. & S. Rubber Other Circular 
Gage. Insulation. | Insulation. M.ils. 
18 3 5 1,624 
16 6 8 2,583 
14 12 16 4,107 
12 17 23 6,530 
10 24 32 10,380 
8 | 33 46 16,510 
46 65 26,250 
5 54 77 33,100 
4 65 92 41,740 
3 76 110 52,630 
2 90 131 66,370 
1 107 156 83,690 
0 | 127 185 105,500 
00 | 150 220 133,100 
000 177 262 167,800 
000 210 312 211,600 
Circular 
Mils. 
200,000 200 300 ia 
300,000 | 270 400 
400,000 330 500 
500,000 | 390 590 
600,000 450 680. 
700,000 500 760 
800,000 840 
,000 600 920 
1,000,000 650 1000 | 
1,100,000 | 690 1080 
1,200,000 | 730 1150 
1,300,000 77 1220 
1,400,000 1290 
1,500,000 1360 
1,600,000 890 1430 
1,700,000 | 930 1490 
1,899,000 970 1550 
1,999,099 1010 1610 
2,09,0999 1050 1670 


to cnly moderately high temperatures. 
Consequently the current density in con- 
ductors insulated with rubber must be 
kept lower than when the wire is covered 
with some other insulation. 

It is possible to calculate from cer- 
tain formulas (which take into considera- 
tion the radiating surface of the wire, its 
insulation, the material of the wire and 
the nature of its surroundings) what the 
temperature rise in a given conductor 
will be with a given current flowing, but 
such calculations are not ordinarily nec- 
essary in practice. Tables have been 
compiled by the insurance authorities giv- 
ing safe current-carrying capacities, and 
they are nearly always used. The official 
table of the National Board of Fire (nder- 
writers is reprinted herewith. This table 
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can be used directly in selecting wire 
sizes of proper carrying capacity for elec- 
tric-lighting circuits and for circuits not 
subject to overloads. But for motor cir- 
cuits the following supplementary rule 
should be observed: 

The motor leads or individual circuit 
must be designed to carry a current at 
least 25 per cent. greater than that for 
which the motor is rated. Where the 
wires under this rule would be over- 
fused in order to provide for the starting 
current, as in the case of many of the 
alternating-current motors, the wires must 
be of such size as to be properly pro- 
tected by these larger fuses. 

The diagram illustrates the reason why 
the current-carrying capacity of conduct- 
ors should be considered in wiring motors. 
At A is represented a motor circuit pre- 
senting the conditions given by Mr. Fenk- 
hausen in the example at the lower left- 
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of many industrial-plant motor installa- 
tions. Here the distance times current is 
equal to 


25 x 50 = 1250. 


For a 3 per cent. drop, No. 12 would. 


be the wire size, and following Mr. 
Fenkhausen’s recommendation, No. 10 
wire, the next largest size, would be 
selected for the installation. This has a 
“rubber-insulation” capacity of 24 am- 
peres and an “other-insulation” capacity 
cof 32 amperes, but the normal current of 
the motor is 33 amperes and the 25 per 
cent. excess carries the required capacity 
up to 4114 amperes, so that No. 10 wire 
would be too small from the insurance 
standpoint; No. 6 would have to be used. 


A plan that can be followed to advan- 
tage is to select the smallest size of wire 
allowed by the Underwriters’ Code and 
find out whether the drop with that size 
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DIAGRAM ILLUSTRATING DISTINCTION BETWEEN HEATING AND Drop 
CONSIDERATIONS 


hand corner of page 1515. The current 
times distance is 


150 «x 50 = 7500 
and this value at a 3 per cent. drop cor- 
responds in the table on page 1514 to a 
No. 6 wire. Then, using, as is recom- 
mended, the next size larger wire, No. 5 
is selected. This wire, from the Under- 
writers’ table, has a capacity of 
54 amperes with rubber insulation and 
Ti amperes with other insulations. Rub- 
ber-covered wire is always used in con- 
duit or molding and the other insula- 
tions, “slow-burning” and “slow-burning 
weatherproof,” are run “open.” No. 6 
wire is amply large to safely carry the 
Normal current of 33 amperes. It is also 
large- enough to meet the insurance re- 
quirement of a 25 per cent. overload al- 
lowance which would require a wire good 
for 
33.2 & 1.25 = 41.5 amperes. 

Bui now refer to the branch at B in 
the (‘agram, where the motor circuit is 
but °5 feet long. This is representative 


would be greater than is desirable; if 
not, use it, but if the drop is excessive, 
then figure the size of wire on the basis 
of voltage drop. 


LETTERS 


Undercutting Commutator 
Mica 

Up to the present time I have been suc- 
cessful in treating commutators that 
sparked as a result of high mica by cut- 
ting it below the copper. My former ex- 
perience was on electrical coal-cutting 
machinery. It is well known that elec- 
trical coal-cutting machines are given the 
most severe treatment, one feature of 
which is the saturation of every part 
about the motor with oil and fine coal 


- dust; the dust and oil, however, did not 


cause any trouble in short-circuiting the 
commutator bars. With this experience 
in mind I cut down the mica in a motor 
now under my charge, but in this case 
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the experiment was a failure; the com- 
mutator sparks badly. 

In the same room with the motor are 
several pipe-threading machines on which 
large quantities of oil are used to keep 
down the temperature of the pipe and 
cutters while threading. The heat of cut- 
ting vaporizes the oil and it settles on 
the surrounding parts. The commutator 
of the motor condenses the vaporized oil 
that falls on it and the oil collects a dust 
full of sharp molding sand and fine iron 
parts which rises from half a dozen 
tumbling mills in the same room. This 
dust accumulates in the grooves between 
the commutator bars, and in a short time 
causes rings of fire to surround the com- 
mutator. 

By means of a little gasolene I 
cleaned the commutator and the spark- 
ing ceased, but it was only a short time 
until the crevices were again filled and 
sparking was renewed. The mica in 
places showed signs of burning so I felt 
it would be safer to cut down the com- 
mutator flush with the mica, and it is now 
running more satisfactorily. 

J. L. Hart. 

Chicago, III. 


Utilizing the Good Coils of a 
Damaged Transformer 


We are supplied with power over a 
three-phase 6600-volt transmission line 
through step-down transformers lowering 
the pressure to 440 volts for power and 
through two transformers to 110 volts 
for lighting, the lighting transformers 
taking the full 6600 volts at the primary 
terminals. Both of the lighting trans- 
formers burned out, and as lights were 
absolutely necessary something had to 
be done, repair parts not being obtain- 
able up here on short notice. 

One of the transformers was taken 
down, when it was seen to have four sec- 
ondary coils. The damaged primary coils 
were removed and the secondary coils, 
being found undamaged, were put back 
on the core and connected in series 
across one phase of the 440-volt power 
circuit as an autotransformer. Then by 
taking a circuit from the terminals of 
each coil four 110-volt circuits were ob- 
tained, each good for nearly- one-fourth 
the rated capacity of the original trans- 
former. 

J. M. Waucuope. 

Ketchikan, Alaska. 


When condensing engines are liable to 
be lightly loaded for any length of time, 
it is especially desirable to provide a 
safety device that will break the vacuum 
when the water rises to a certain hight 
in the condenser. If this is not done, the 
condenser may be flooded and the engine 
wrecked, should the speed of the air 
pump slacken enough to allow the water 
to back up in the cylinder. 
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Some Hindrances of Producer 
Gas Power 


By CHARLES S. PALMER 


Some years ago, PoWER saw the enor- 
mous opportunity of producer-gas power, 
and has constantly indicated the op- 
portunity by the distinct recognition of 
gas producers and gas engines as actual 
factors in the industrial world. The his- 
tory, the present status and the possible 
future of gas power have been described, 
thoroughly and continually. The public 
have been informed, in a sane and re- 
liable way, of the great installations and 
of the smaller ones, as well as the de- 
velopments in producer and engine con- 
struction. Full information has not been 
lacking; and some parts of the country 
have been quick to appropriate and use 
this newer and more economical form of 
power. But, taken as a whole, some parts 
of the manufacturing world, and New 
England in particular, have been slow— 
perhaps foolishly slow—in taking pro- 
ducer-gas power for what it is worth. 
Perhaps there is a reason for this seem- 
ing paradox. 

The condition of New England as a 
manufacturing center is unusual. She 
has the inventive ability, the traditions, 
and the plants for making goods of al- 
most every description; but she is de- 
pendent on coal for most of her power 
and she has no native coal mines. It 
would seem axiomatic that a factory sec- 
tion so situated would be the first to ex- 
ploit and develop such a tempting chance 
as that offered by producer-gas power. 
Such, however, has not been the history 
of recent years. To be sure, some few 
progressive or far-sighted manufacturers 
have taken hold of this means to power 
economy; some few more have experi- 
mented with plants of various types; but, 
on the whole, the inability of the care- 
fully rated plant to meet the demands 
of enormous emergency overloads has 
contributed to keep back the progress 
which might have been anticipated. More- 
over, the remarkable efficiency of some 
steam plants comprising large units has 
kept many smaller manufacturers from 
seeing that no small steam plant can com- 
pare with the small gas-power plant 
in economy. This much seems to be cer- 
tain; namely, that the producer-gas plant 
is desirable for establishments of small 
to medium requirements, say from 30 to 
200 or 300 horsepower (perhaps larger) 
in its decided economy over steam. But 
even granting this there seems to be 
some other reason why we see only a 
few scattered illustrations of the new 
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Everything worth while in 
the gas engine and produc- 
er industry will be treated 
here in a way that can be 


of use to practical men, 


source of power. What is it? It must 
be something more than the partly fancied 
and partly real slowness of the East. 
All the manufacturers in New England 
are not asleep, nor timid, nor foolish. 
Perhaps the stumbling block is the prac- 
tical question of reliability. Is the pro- 
ducer-gas power plant really as reliable 
as the good old wasteful steam plant? 
And, if not, why? 

Pat and Mike down in the boiler and 
engine room do not know it, but they are 
walking encyclopedias of practical in- 
formation—practical information only— 
on the use of steam. There is a century 
of practice behind these sooty and hard- 
headed firemen and engineers, while 
there is only a quarter of that behind 
the untried and unskilled producer-gas 
operator. If anything happens to the 
boiler or engine, Pat goes around the 
corner and talks it over with Mike, if he 
cannot fix it himself; at any rate, between 
them they get over or around or through 
the trouble; the wheels go round, and 
the boss never knows anything about the 
hitch. Bless you, the boss supposes that 
the boiler and engine never have any 
troubles. 


It is an entirely different story with 
the producer and gas engine. There 
is so much of practical chemistry and 
physics, and mechanics, and electricity, 
and what not, that if Pat or Mike is left 
in charge of this new creature that eats 
only a quarter of the food it ought to, 
and sometimes runs quietly, sometimes 
snorts loudly, and sometimes lies down 
and stops short—there is so much that is 
new and strange that when troubles 
come, and they do come everywhere, then 
Pat and Mike both sigh for the man who 
installed the blamed old thing, and lie 
down and whine that the thing is no good. 
The superintendent hears of this, but it 
never seems to occur to him that the real 
trouble is that he needs to give Pat and 
Mike several years of experience with 
the producer and gas engine before set- 
ting them to the task of taking care of 
them. Men have learned to run steam 
plants and men can learn to run gas- 
power plants; the one is just as reliable 
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as the other, but both must be under- 
stood. The point, then, in adaptine the 
small-sized plant to the requirements of 
the small manufacturer is to get a sup- 
ply of competent firemen and engineers, 

The writer has had some hard and 
practical experience along this line. Sey- 
eral years ago, in company with two or 
three friends, he tried to work out a good 
clean campaign of producer-gas power 
for New England. Between us we had 
the physics, the chemistry, the mechanics 
and the business ability requisite for the 
undertaking. We picked out what was as 
good a type of plant as could be found; 
and we had no prejudice in the matter, 
for one of the firm wanted the best ob- 
tainable plant, not only as a demonstra- 
tion plant but also for service in his own 
factory (where it is still saving him thou- 
sands). We could sell plants to small 
manufacturers—a few of them; we could 
install them, we could run them; but 
as soon as our backs were turned and 
the local engineer tried to shoulder the 
responsibility for keeping the plant run- 
ning, then troubles began. Reliability was 
largely an illusion. Why? Because, it 
takes months and years to get familiar 
with the tricks of the producer and en- 
gine; and no one can guarantee reliability 
unless he knows in advance of most of 
the impending troubles. 

But experience is growing, and the 
troubles peculiar to gas power are com- 
ing to the light. When a trouble is known, 
either in steam or gas machinery, it is 
a comparatively simply matter to adjust 
things. That has taken some time; but 
the manufacturers have accumulated a 
fund of practical information which is al- 
most as complete and certain as that re- 
lating to steam practice. The only trouble 
is to get this into the heads and hands of 
the coming crowd of practical operators 
of the producer and gas engine. Now 
who is to do this? The’schools, the local 


owners of the power plants, or the build- 


ers of the producers and engines? Prob- 
ably each will have his part to do in iron- 
ing out theory into reliable practice; but 
if a manufacturer wants to use this means 
of conserving the coal pile, yet hardly 
dares to intrust it to any of his engi- 
neers or firemen, why not consider this 
plan? Why not take some young and 
promising mechanics and tell them to g0 
right out into some good factory where 
good types of gas producer and engine 
are built, guaranteeing them their wages 
in whole or part, as long as they need 
to fit themselves for practical operators, 
under an agreement to come back at the 
end of their apprenticeship and work 4 
certain term of years? At least that 


would be one way. The only way io learn 


anything is to try to do it. Two or three 
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years of shop experience, with good 
evening study, will put the average me- 
chanic where he can be sure that he can 
“deliver the goods” in handling gas pro- 
ducers and engines. 

This lack of experienced men seems to 
me to be one of the greatest of the 
hindrances to the rapid adoption of gas 
power. How can we expect to see the 
common use of producer-gas power until 
we have an abundant supply of producer- 
gas engineers? And, how can anything 
hinder the universal adoption of this 
source of great economy as soon as we 
shall be provided with the indispensable 
supply of competent gas-power engi- 
neers? Is it anything more than a matter 
of practical systematic education ? 
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Turning to the figures for gas en- 
gines, the large percentage of breakdowns 
from unknown causes is unsatisfactory, 
but difficult to alter, because so many 
of the gas engines insured are small, 
and on the occurrence of a breakdown are 
either repaired or dismantled for repair 
before the inspector can examine them. 
The cases of weakness and bad design 
are also rather numerous. The weakest 
parts are undoubtedly the crank shafts; 
as many as 13 per cent. of the break- 
downs for the year were breakages of 
shafts. That about one-fourth of the 
breakdowns resulted from neglect, arises 
from the practice of leaving small gas 
engines without skilled attendants, or 
without attendance altogether. 


Breakdown Statistics in Eng- 
land 


The following data relating to engine 
breakdowns are extracted from the an- 
nual report of Michael Longridge, the 
chief engineer of the British Engine, 
Boiler and Electrical Insurance Com- 
pany, Ltd. 

The rate of breakdown during 1909 
was, among steam engines and turbines, 
1 in 10.2 of the machines insured, and 
among gas and oil engines, 1 in 10.4, 
slightly lower in both cases than in 1908, 
but slightly higher than in 1907. 

The causes of these breakdowns may 
be roughly classified as follows: Acci- 
dents and causes unascertained, steam 
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‘**Restoring’ a Piston Ring 
Groove 


Some time ago I was called in to look 
over a 2'4-horsepower two-stroke-cycle 
gasolene engine, which a friend had in 
his boat. The engine had been running 
very badly ever since it was put in the 
boat (it was bought second-hand). Upon 
taking the engine apart to give it a 
thorough cleaning, the owner had found 
that the piston had only two rings at the 
working end and none at the other end 
(see Fig. 1) instead of three, as it 
originally had (Fig. 2); the extreme front 


GAS AND OIL ENGINES. 


Description of parts which are believed to have given way first. 


Valves and valve 
Cylinders and cylinder ends. ..... 
Pistons 


During 

Average 

six years 
to 1908. 1908. 1909. 
Per cent. | Per cent. | Per cent. 
4.9 4.8 5.4 
4.4 5.4. 0.7 
2.4 24 2.0 
0.8 0.0 0.0 
0.0 0.0 0.0 
vere 0.9 §.4 7.4 
| 0.5 3.0 11.4 
| 100.0 | 100.0 100.0 


_ *These bolts do not include bolts in connecting rods, valve gear and other moving parts, the bolts 
in these parts being included with the parts themselves. 


engines, 27 per cent.; gas and oil en- 
gines, 34 per cent.; old defects or de- 
terioration by wear and tear, steam, 41; 
gas, 19; weakness, bad design, workman- 
Ship or material, steam, 18; gas, 23; 
negligence of owners or attendants, 
Steam, 14; gas, 24. 

The percentage in analysis for 1909 
Supports the view that technical educa- 
tion and foreign competition are influenc- 
ing British methods of design. The de- 
Cline in the number of casualties result- 
ing from neglect is also satisfactory. 


end A, Fig. 2, had been broken off. As 
the two rings which were there were 
somewhat worn, the owner had three new 
ones made, one for a spare. Two new 
rings were put on and the engine set up 
again, but it could not be made to run 
satisfactorily. This was the state of af- 
fairs when I first examined the engine, 
and I found that the engine had very 
little compression, in spite of the two 
new rings that had just been put on the 
piston, so I suggested that a third ring 
be put on. 
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The problem was how to put it on. 
We were out in the country where the 
only tools at our disposal were a black- 
smith’s outfit. However, we filed the out- 


Fic. 1. Piston AS TAKEN OuT OF CYLINDER 


side edge B, Fig. 1, true around the 
circumference and made four little iron 
brackets shaped like an L and riveted 
them on as shown in Fig. 3, spacing the 
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Fic. 2. PisTON AS ORIGINALLY BUILT 


brackets 90 degrees apart around the 
circle. The rivets were countersunk on 
the outside and the third ring sprung over 
the ends of the brackets, on the neck of 
the piston. When the engine was as- 
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sembled again it was made to run pretty 
well, after a few trials. 
J. E. PocHe. 
Plaquemine, La. 


Another Diesel Manufacturer 


Willans & Robinson, of Rugby, Eng- 
land, who have for the past five years 
manufactured Diesel engines for the 
Diesel Engine Company, of London, have 
made arrangements for placing the en- 
gine on the market themselves, and for 
dealing direct with customers, both in 
Great Britain and for export. They are 
manufacturing the engines in sizes rang- 
ing from 120 up to 600 brake horsepower. 
—Gas and Oil Power. 


Ike Jinks, th’ ingineer at th’ hobble- 
skirt factery, wanted t’ larn t’ run gas’line 
ingins so he bot a ’98 model ottermobeel 
t? practice on. It started fer th’ fence 
with ’im an’ Ike set in it an’ hollered 
“Gee,” “Gee,” but th’ dumd critter wud’nt 
“Gee” wuth a cuss. Th’ last thing Ike 
sed ’fore he hit th’ fence wuz “Gee-sus,” 
an’ he didn’t say nuthin’ more ’till th’ 
docter hed woke him up. 
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Washing Out Boilers 


In a small lighting plant where all 
the boilers are in service at once, it is 
often hard to get time in which to clean 
them. A boiler that is blown down and 
cooled as soon as the pressure is off 
and then washed out with cold well 
water is often badly strained and is apt 
to leak in a very short time. 

To overcome this I placed a live-steam 
coil with an open end in the storage 
tank. As soon as a boiler is cut out for 
cleaning, I first draw the fire and then 
turn the steam from the boiler into the 
water in the storage tank. This serves 
the double purpose of reducing the steam 
pressure quickly and of heating the water 
in the tank as hot as it can be handled 
conveniently. Washing the boiler with this 
hot water does not set up any severe 
strains, and when the boiler is refilled 
with the hot water it takes only half the 
time to get the boiler under steam again. 

CHARLES FENWICK. 

Qu’ Appelle, Can. 


The Power Plant Owner 


The engine was an old-time Corliss, 
12x36 inches in size, installed in 1884. 
It had never been indicated and had al- 
ways been run by starter-and-stoppers. I 
ran the plant for three days after I came 
to take charge and then told the owner 
that the engine was using too much steam. 
I said that I could set the valves so that 
1000 pounds less coal would be consumed 
in the 11-hour run. He laughed at me 
and I told him to come the next morning 
and we would weigh the coal and he could 
fire the boilers, for he had run the plant 
occasionally. He came the next morning 
and fired and we weighed the coal. He 
burned 4090 pounds during the 11-hour 
run. I set the valves after I had indi- 
cated the engine. The next day, the en- 
gine handled the load so easily that the 
miller put on a feed of 1%4 bushels more 
wheat per hour. When the day’s run was 
over, I had used 2880 pounds of coal. 
This was a saving of 1210 pounds. The 
coal cost $4.40 a ton or 22 cents a hun- 
dred. This meant a saving of $2.66 each 
day. This man was paying me $2.50 per 


day. By virtue of the saving I was work-— 
ing for nothing and giving him 16 cents~ 


a day. 

I asked for a raise and did not get it. 
I left. 
me to go back but I have another posi- 
tion now. 

All engineers look alike to some power- 
plant owners. 


C: D. Coox. 
Midford, Okla. 


Since then this man has been after. 
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Practical information from 
the man on the job. A let- 
ter good enough to print 


here will be paid for. Ideas, 
not mere words, wanted. 


Operation of Steam Pumps 


There are many different styles of 
pumps in use but the most common are 
the piston pump and the plunger and ring 
pump. The clearance in the former is 
small, but the passages are indirect and 
cause more or less friction at high speeds. 
In the latter type the water passages are 
direct, owing to the suction valves usually 
being below, and the discharge valves 


SECTION THROUGH PISTON PUMP 


above the piston, thus reducing the fric- 
tion to a minimum. 

One of the most important operations 
in repairing a piston pump is packing the 
piston and rods. In this a good engi- 
neer can save many a dollar for his em- 
ployer, and considerable work for him- 
sélf by being careful. The rings to be 
right should be cut about % inch too 
short to form a complete circle, which 
allows room for expansion when the pack- 
ing has become wet. If the pump is 
fitted with a device for expanding the 
rings, care should be taken to avoid mak- 
ing them too tight. They should be ex- 
panded a little at first and then given a 
trial, after which they may be expanded 
more if necessary. Jt requires the closest 
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attention to obtain the best economy in 
packing the rods. Many engineers take 
out all the packing in the stuffing box 
when the rods leak and replace it with 
new packing, whereas possibly an addi- 
tional ring is all that is required, 
Again, there are other engineers who add 
an extra ring without examining 
those already in the box, endeavoring only 
to stop the leak, and never giving a 
thought to the expense of replacing the 
rods at an earlier date than would be 
necessary if the rod packing were given 
the proper attention, as nothing scores the 
rods more than hard packing. 


Trouble with a pump is_ invariably 
found in the water end; therefore it is a 
good idea to have a petcock tapped into 
the discharge pipe, and by opening this 
when the pump does not work properly 
it is easy to ascertain where and what 
the trouble is. If air blows steadily from 
the petcock, the trouble is usually with 
the suction pipe or supply, as the pump 
is drawing air from some source. If the 
air blows out on one stroke, and is drawn 
in on the next, it is well to look for an 
obstruction under the discharge valves; 
for, as the piston makes its stroke, in- 
stead of forming a suction in the suc- 
tion pipe by raising the suction valves, it 
will draw air through the partly raised 
valve by way of the discharge pipe and 
force it out on the next stroke. If no air 
comes out of the petcock and still no 
water is being handled, the trouble may 
be one of two things; either the pump 
requires packing or something may be 
under the suction valves. Sometimes the 
air will come out of the petcock in jerks, 
which signifies that one side only is work- 
ing, and, as a general thing, it will be 
found that the fault is with the packing. 

In the case of a pump, similar to that 
shown in the accompanying sketch, fail- 
ing to discharge sufficient water, when 
everything else seems to be in first-class 
condition, it is well to look at the gasket 
between the suction and the discharge 
chambers. Sometimes this gasket breaks, 
and, if such is the case, the water being 
discharged by one side of the pump will 
be drawn into the cylinder of the other 
side, and on the return stroke the piston 
will force the greater part of the water 
back to where it started. This continual 
churning will greatly reduce the quan- 
tity of water discharged. The engineer 
should be on the alert to detect this 
trouble as quickly as possible, for it will 
not take long for the water to wear a 
groove in the casting where the gasket 
is broken; if it does the pump will be 
a constant source of trouble as the gas- 
ket will break at this low point quite 
often. If trouble of this sort is expeti- 
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enced it will help matters considerably 
to put a small piece of sheet rubber, 
beveled at each end, under the gasket 
to fill in the groove, and use thick sheet 
packing for the gasket. 
WALTER C, EDGE. 
Philadelphia, Penn. 


Experience of an Indicator 
Man 


A company doing a large manufactur- 
ing business has an engine that is 100 
per cent. overloaded. One day this en- 
gine refused to carry the load, so part 
of the plant had to be shut down at a 
heavy loss to the company. The engi- 
neer was asked to locate the trouble and, 
if possible, to fix it. He changed nearly 
all the valve rods, moved the eccentric, 
removed the valve bonnets and claimed 
to have set the valves, but everything 
went from bad to worse. 

The manager finally decided to send 
for an indicator man who lived in a city 
some 200 miles distant. When the latter 
arrived and took a diagram he found 
that the mean effective pressure was 68 
pounds on the head end: and only 15 
pounds on the crank end, and that the ec- 
centric was set 1'4 inches too far ahead. 
He made the necessary corrections and 
the engine ran all right, for which the 
company had to pay him $25 and ex- 
penses. Everything went along smoothly 
for about ten days when the engine again 
refused to carry the load and everyone 
was at a loss to account for the trouble. 

About this time I happened to call at 
the plant and the manager asked me to 
take a diagram, telling me that he had 
just had the engine indicated but that 
something must have happened since that 
time. He said everyone had been ques- 
tioned but that no one seemed to know 
anything about it. The plant is operated 
24 hours a day, so I asked him about 
the night engineer. He replied that the 
latter did not know anything about an 
engine, hence could not have done any- 
thing to it. 

I did not say anything but picked up 
my indicator and started for the engine 
room. The engineer gave me all the as- 
sistance he could and we soon took a 
diagram which showed that all the work 
was being done on the crank end. The 
engineer could not understand how the 
engine had gotten so badly out of ad- 
justment in so short a time. I adjusted 
the governor rods and then obtained a 
800d diagram, after which we threw on 
the load and the engine ran as good as 
ever, 

After supper I walked over to the plant 
and waited around for a while until every- 
one was out of the boiler room except 
the old negro fireman. I then questioned 
him and our conversation was as follows: 

‘Are you on duty every night?” 


“Yessah, I done bin on dis same job 
for fo’ yeah.” 
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“Who is your night engineer?” 

“Oh, dat’s Mars Frank.” 

“Well, who is master Frank ?” 

“Weel, you see Mars Frank done been 
de son ob de cap’s brudder.” 

“Oh, yes, you mean that Frank is a 
nephew of your general manager.” 

“Yessah, I spose so; anyhow, I knows 
de Cap and Mars Frank been powerful 
good friends.” 

“Does Master Frank ever handle the 
engine at night ?” 

“Sometimes he stots up for de day 
man and he been always lookin’ about 
for anything what might happen. He’s 
an awful caful man, and is always workin’ 
at sometin’. De oder night I thought he 
gwine t’ kill hisself. He work on dem 
two little rods up da mos all night.” 

I did not say any more, but went on 
back to the house and went to bed. The 
next morning I told the manager he had 
better get an indicator and have his chief 
engineer indicate his engine every morn- 
ing. 

H. T. FRYANT. 

Macon, Miss. 


A Perpetual Motion Artifice 


A perpetual-motion device was recently 
exploited here for advertising purposes 
and, although much elaboration was man- 
ifest in a preparation to astonish the 
populace, it fell short of inciting the de- 
sired interest through a miscalculation in 
the concealed working mechanism—the 
only sane assumption. A short, narrow 
street in the business district was chosen, 


Power 


ELEVATION OF WHEEL 


and two riveted-steel columns were 
erected upon either side of this thorough- 
fare, giving a span of about 35 feet and 
a hight above the street level of approxi- 
mately 20 feet. Upon these posts the 
device shown in the accompanying sketch 
was mounted so that its action could be 
viewed from either end of the street. 
The device was constructed of wood; 
the revolving wheel, about 17 feet in 
diameter, was divided into ten pockets A 
arranged as shown, and each containing 
a wooden ball running on a tin track as 
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indicated in the section. The action of 
the balls was to impart rotation to the 
wheel in the direction of the arrow. The 
exterior rim of the wheel was concealed 
by a wood casing B, which contained a 
weekly change of advertising of local 
merchants. The hollow sections C were 
to all appearances used for ornamenta- 
tion. 

The implied principle is one of great 
simplicity, but it was noticeable that 
spasmodically the device would cease to 
rotate until overhauled and recharged. 
This creation has now disappeared from 
local view and advertisers who reserved 
space in advance, with payments, have 
lost interest in “perpetual motion.” 

In removing the device it was observed 
that a pocket in the casing, about the 
location of E in the sketch, was arranged 
to house a motor. If such an agency 
fails to excite “perpetual motion,” then 
what ? 

R. W. Lawson. 

Los Angeles, Cal. 


Blowoff Pipes 


Several years ago I was engaged to 
take charge of a 500-horsepower plant 
the boilers of which were of the hori- 
zontal-tubular type. Two of these were 
recent additions to the plant and had 
been bought secondhand, having been in 
use about a week before I took charge. 
I gave orders that these two boilers be 
cooled down the following Sunday in 
order that I might look over them, as 
the fireman had informed me that the 
handholes and also the manhole plates 
had not been taken out before the boilers 
were put in operation, and as they were 
not insured, no inspection had been made. 

When I arrived at the plant at about 
8 o’clock the following Sunday morning, 
I was informed by the fireman that he 
had been unable to empty the boilers as 
the blowoff pipe seemed to be stopped up. 
I took off the bonnet of the valve, but 
found that the obstruction was inside or 
between the valve and the boiler. As no 
means had been provided other than the 
removal of the pipe, other means had to 
be resorted to in order to empty the 
boiler. After considerable trouble we 
succeeded in removing the manhole plate 
and then procured 50 feet of 1'%-inch 
hose, one end of which we placed in the 
boiler and the other end in the connec- 
tion to the sewer, thus forming a siphon 
for removing the water. After all the 
water had been drawn out of the boiler, 
we attempted to take out the front hand- 
hole plate and in order to do so had to 
procure a piece of 4x4-inch timber 6 or 
8 feet long to use as a battering ram. 
Having driven the plate in we found the 
whole inside of the boiler covered with a 
very hard scale, in some places 2 inches 
or more in thickness, and at the rear of 
the boiler the blowoff pipe was filled up 
and a large heap of scale over the hole. 
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After removing as much of the loose 
scale as we could with a hand pick we 
turned our attention to the blowoff pipe. 
This pipe was covered, beneath the boiler, 
with plastic asbestos, the removal of 
which disclosed a union inside the wall. 
One can imagine what the result would 
have been had this plastic cement cracked 
and broken off, exposing the union to 
the action of the hot gases. 

We removed the pipe and installed a 
new pipe of the full size, and placed 
the union where it belonged (outside of 
the blowoff valve). The plates were then 
put on, and about one gallon of kerosene 
emptied into the boiler before any water 
was admitted. By so doing an opportunity 
was given for the oil to rise to the sur- 
face of the water and thus coat the 
sides and all parts in contact with the 
water, and thus afford an opportunity for 
the oil to work in between the scale and 
the iron and loosen the scale. 

During the following week the con- 
nections to the blowoff were changed. 
Each individual blowoff was connected to 
a main pipe which extended to the river, 
and a gate valve was installed in this 
main for emergency use. For instance, if 
a blowoff pipe on any boiler became 
clogged, it was necessary only to lower 
the pressure on this particular boiler, 
close the valve in the main pipe and open 
the blowoff of one of the other boilers 
having a higher pressure, also opening 
the valve on the blowoff pipe that was 
clogged; in this way the obstruction would 
be forced back into the boiler. Of course, 


care and common sense had to be used | 


in opening the valves slowly, although it 
was not necessary to use a great differ- 
ence in the pressure, a difference of five 
pounds being sufficient. 
CHARLES H. TAyLor. 
Bridgeport, Conn. 


Engine Room Kinks 


The following ideas, while not new to 
all, are probably new to many readers of 
Power, and as they have been found to 
be very helpful about a power plant, those 
readers to whom they are new may ap- 
preciate them. 

To keep tools in order on a tool board 
or in a tool box, trace the outlines of the 
tools with a pencil and fill in the outlines 
with paint, thus making a rude picture of 
each tool in its proper place. It is no 
trouble at all then when putting tools 
away to put each one where it belongs. 
When a tool has been left out, the picture 
of it is a constant reminder of its ab- 
sence and will cause one almost in- 
stinctively to get the tool and put it 
away, thus often preventing tools from 
becoming lost. 

The figure herewith shows an oil trap 
which anyone handy with a soldering 
iron can make from a lard can or a deep 
tin pail and which it is well worth hiring 
a tinner to make if one does not care 


‘flow pipe B. 
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or has not time to make it himself. The 
part A is a partition which causes the 
oil and water, which enters through the 
pipe C, to rise to the top, thus permitting 
the oil to separate from the water before 
the water passes out through the over- 


“| From the Drips 
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HOMEMADE OIL TRAP 


If the drips from the oil 
trap on the heater or exhaust head are 
passed through such a trap, a large per- 
centage of the cylinder oil will be re- 
covered and by passing it through the 
filter with the engine oil will result in 
quite a saving. 

Any drainage from the engines which 
contains oil may be passed through such 
a trap and the oil recovered. 

G. E. MILEs. 

Salida, Colo. 


A Safety Whistle 


While visiting a small plant located in 
the country, I noticed the device shown 
in the accompanying sketch and ques- 


VALVE AND WHISTLE 


tioned the engineer (who also acted as 
fireman) concerning it. He stated that 
when the old safety valve gave out after 
60 years’ use on various boilers, his em- 
ployer would not purchase another as 
there was no compulsory boiler inspection 
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at the time. He therefore became ap- 
prehensive as he was often obliged to 
leave the boiler room after making a 
new fire, and as a result frequently 
stopped work in another part of the build- 
ing and waited for the crash. 

Becoming tired of this he made the 
alarm, shown in the sketch, and attached 
it to the boiler. The piece uf plank 4 
is nailed to the rafters overhead, and to 
this is hinged the stick D, about 4 feet 
long. The angle valve B has the thread 
filed off the stem and the wheel removed, 
the upper part of the stem bearing on the 
stick D, while C is a whistle made from 
a piece of pipe. The tee hung at the end 
of the stick serves as a weight for vary- 
ing the pressure at which the whistle will 
blow. All the fittings and pipe are 4% 
inch. 

With this device installed, when the 
pressure reaches the safety limit the 
whistle blows and the engineer hurries 
to the boiler room and checks the fire. 

JAMES E. NOBLE. 

Toronto, Can. 


Pumping Problem 


Several engineers were discussing vari- 
ous subjects when one submitted the fol- 
lowing problem. A 6x12-inch duplex 
power pump delivering a total of 235 
gallons per minute or 5.68 gallons per 
revolution (both cylinders) is driven by 
a 12-horsepower steam engine. The dis- 
charge pipe, which is 4 inches in diam- 
eter, runs along the ground for 200 feet, 
then rises vertically 200 feet and dis- 
charges into a tank. The water is drawn 
from four open wells. The first one is 100 
feet from the pump with the water level 
10 feet below the surface of the ground; 
the second is 110 feet from the pump 
with the water level 12 feet below the 
surface; the third is 120 feet from the 
pump with the water level 18 feet below 
the surface, and the fourth is 150 feet 
from the pump with the water level 22 
feet below the surface. How much water 
will be delivered to the tank per minute, 
and how much water will be drawn from 
each well? The main suction is 5 inches 
in diameter and the down pipes at the 
wells. all of which terminate in the 
main suction, are 2% inches in diameter. 
Several entirely different answers were 
given, so it was decided to submit the 
question to some of the readers of POWER 


_ who are hydraulic experts. 


JAMES ELLETHORN. 
Toronto, Can. 


A power-transmission cable is to be 
laid across Narragansett bay at the mouth 
of the Providence river, between Conimi- 
cut point and Nayatt point. The dis- 
tance across is about a mile and a third. 
The line will transmit 3000 kilowatts at 
11,000 volts. The cable will consist of 
three conductors, each with a cross-sec- 
tion of 100,000 circular mils. 
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License Laws 


A correspondent in a recent number of 
Power, in speaking of license laws, gives 
it as his opinion that they are useless or 
worse. It is doubtful if the men in the 
States or cities which have license laws 
would agree with him or could be induced 
to urge their cancelation. On the con- 
trary, the tendency is to make the laws 
still stricter. 

That wages are no better in license 
districts than elsewhere is, in a measure, 
correct. For instance, here in Ohio the 
average wages for operating engineers 
are lower, I believe, than in any other 
State. I think that this is the result of 
faults on the part of both the employer 
and the employee. The employer will not 
pay more when he can hire for less and 
the employee, often, is too eager to get the 
position to hold out for or demand a 
salary consistent with the work and re- 
sponsibilities. 

Without doubt, license laws have re- 
sulted in a better class of engineers, but 
I do not think that anyone expects the 
laws to curtail the supply of good op- 
eratives, because the opportunity is open 
to everyone to study and no law or com- 
bination of men or laws can prevent a 
man from obtaining a license if he is 
really determined to do so. I have been 
examined by four different sets of ex- 
aminers in different places and always 
have had fair play shown me. I have 
always found that if the applicant is 
capable and conducts himself properly, 
he will come out all right, and there will 
be no need of any appeal to the executive 
board of examiners. 

The charge that engineers are pushing 
the license laws for selfish motives is, 
with very few exceptions, without founda- 
tion. However, I do not think that any 
of us are doing it from philanthropic 
motives. We are simply advocating these 
laws because we are in the best position 
to realize their necessity and the dan- 
gers resulting from the employment of 
incapable engineers. We do this for the 
Same reason that doctors of medicine 
advocate and push the passage of health 
laws and urge the maintenance of health 
boards to see that the laws are obeyed. 
The doctors have nothing to gain but the 
general public has. Yet, I do not think 
that the doctors ever look on themselves 
as human benefactors on that account. 
They take the attitude which they do be- 
Cause they are in the best position to 
realize the necessity of such laws to safe- 
eulard the public. We engineers are for 
Stricter and more universal license and 
spection laws for similar reasons. 

As I said before, license laws, so far, 
have not helped to raise wages, and what- 


Questions Before 
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Comment, criticism, sug- 
gestions and debate upon 
various articles, letters and 
editorials which have ap- 
peared in previous issues. 


ever improvements have been gained in 
this line have come from the employers 
recognizing the fact that capable men, 
who were satisfied with their conditions, 
are worth more than incapable men 
whether satisfied or not. I belive that 
all future improvements will come from 
educating the employer to see things in 
this same way. 

The trouble all along has come from 
the fact that most of the large power- 
plant owners have developed from small 
plant owners, and the plants have de- 
veloped from the little dinky sawmill or 
stave-mill plant to the huge power or 
electric plant of today. The man who 
owned the little mill and hired his en- 
gineer for $1.75 or $2 per day has now 
developed into the power-plant owner who 
has thousands of dollars invested in his 
plant. But, while he would be greatly 
offended if anyone were to compare his 
magnificent plant of today with the little 
dinky mill of fifteen or twenty years 
ago, he does not hesitate to compare the 
engineers of the present plant who must 
be skilled mechanics, versed in a dozen 
different trades, and have a first-class 
technical education besides innumerable 
other accomplishments, with the old 
roustabout who ran the sawmill engine 
and oiled the machinery and possibly kept 
an old pulley with a wire through it 
handy to hang on the safety valve when 
an extra big log came up; and expect 
them to work for about the same wages. 

However, this class of employer is 
passing and a new class is taking his 
place, a class of employer that recognizes 
more and more the responsibilities and 
requirements of a good engineer and is 
willing to judge and pay him on the basis 
of worth. 

I need scarcely to emphasize the fact 
that engineers can help matters along by 
making good, and by not being afraid to 
put it up to the owners if they are not 
getting what they or the positions are 
worth. Do not look for license laws, or 
engineers’ societies or unions to do it all 
for you; they are all useful and help to 
that end, but the long end of the lever is 
with you. 


The present systems of license and in- 
spection laws are very unsatisfactory. 
State or city laws will always be like 
sending a boy to do a man’s work. There 
is too much politics in the present sys- 
tems and a lack of uniformity which can 
never be corrected. The only way to do 
business is to do it right in the first place. 
Get Federal license and inspection laws 
and settle the matter once for all. Put 
them under the civil-service department, 
on a par with the marine license and in- 
spection laws and we will have something 
worth while. 

ALLAN A. BLANCHARD. 

Oak Harbor, O. 


Filing Catalogs 

In a recent issue of Power, I saw a 
description of a system of catalog filing 
and I wish to offer a description of the 
system that I have been using for sev- 
eral years with good results. I have 
about 600 catalogs in the filing case. 

I have a large case which is divided 
into four sections. Each section is divided 
in half vertically with a movable shelf 
in each half, thus dividing the sections 
in four parts and making it easy to take 
care of catalogs of various sizes. The 
sections themselves are 36 inches long, 
27 inches high and 12 inches deep, and 
are fitted with two sliding doors so that 
one-half vertical section can be reached 
at a time. 

On each catalog I place a_ small 
gummed label in the upper left-hand 
corner. The catalogs are numbered con- 
secutively from one up. In cases where 
I have more than one catalog from the 
same firm, descriptive of different ma- 
terials or machinery, I give each the 
same number and add a letter, as 23A, 
23B. These gummed labels make it easy 
to change the number of a catalog with- 
out marring the catalog. 

Labels are put on the outside edge of 
the shelves and on them are put the num- 
bers of the catalog, those on the shelf 
at the top of the label and those under 
the shelf at the bottom of the label, as, 

1 — 50 
201 — 250. 
These labels are always in plain sight. I 
further simplify the system by placing 
only catalog: numbered in the odd hun- 
dreds in upper half section and even 
hundreds in the lower half section, mak- 
ing the movable shelves the dividing line. 

None of the hundreds is completely 
filled out as I wished to leave room for 
expansion and as the catalogs are not of 
uniform size. 

The index consists of a card-index case 
divided in two halves. One side is used 
for the manufacturers’ and sellers’ names 
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and the other side for the articles. Cross 
indexing is accomplished by indexing 
under a manufacturer’s name all of the 
articles described in his catalog or cata- 
logs and under the names of the articles 
all the manufacturers and sellers of that 
article from whom I have catalogs. 

By this system I am able to change 
‘numbers and to keep my catalogs up to 
date with very little trouble, for being a 
card-index system it is easy to destroy 
old cards and typewrite new ones. 

M. V. BAILLIERE. 

Norwalk, O. 


Blowoff Connections 


The articles which have appeared oc- 
casionally in Power concerning blowoff 
connections have interested me greatly 
and I would like to contribute my mite 
on the subject. 

Fig. 1 shows the blowoff and drip re- 
turns, in the rear of a pair of 72-inch 
return-tube boilers. The blowoff valve A 
is a 2-inch angle valve, installed so that 


Fic. 1. 


BLOWOFF CONNECTIONS 


the pressure comes under the disk. This 
valve is supplemented by the —. gate 
valve B which is never clo$ed unless 
valve A is out of order. 

The pipe C connects the blowoffs from 
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HANDHOLE PLATE 


the two boilers to the main blowoff line. 
Between the valves A and B a 2x1'4-inch 
tee receives the drips from the heaters, 
which are returned to the boilers by 
means of either a return trap or a re- 
ceiver and pump. The returns come 
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through the 1!4-inch pipe D, pass through 
the check valve E and the globe valve F 
into the blowoff pipe. The blowoff pipe 
comes from the bottom of the boiler, as 
shown in Fig. 2. It is protected by the 
pipe sleeves H, which in turn are pro- 
tected by 1% inches of plastic asbestos J. 
In this connection I might add that I 
protect the handhole plate, saddle and 
nut with a generous wad of asbestos, as 
indicated at K. 

The pipe sleeve around the blowoff is 
shown in Fig. 1 at L. 

I put a new disk in the angle valve A 
once a year and have never had any 
trouble with it between times. However, 
if a disk should crack, or the valve should 
leak from any cause, or there should be 
any trouble with the 1'4-inch return line, 
the gate valve B would be closed, and the 
trouble remedied as easily as though the 
boiler was out of service. 

E. H. ROBERTS. 

Norwalk, Conn. 


Engineers’ Wages 

In the September 13 and October 4 
issues there appear articles under the 
heading of “Engineers’ Wages” in which 
the authors discuss the advantages and 
disadvantages of unionism to some ex- 
tent and at the same time unjustly 
criticize one of the best engineers’ or- 
ganizations in the country; namely, the 
National Association of Stationary En- 
gineers. 

I do not intend to fill up space here 
with a long list of items that would favor 
either the union or the nonunion man, but 
I do wish to stand up for the good name 
of the National Association of Stationary 
Engineers. 

The gentleman who wrote the article 
printed in the September 13 issue says 
that the National Association of Station- 
ary Engineers was organized for a good 
purpose, but as it now is, anybody may 
join. You are entirely mistaken, Mr. 
Writer. Anybody cannot join us. We 
want and have only engineers whose 
characters are good. As for men who know 
nothing having the floor to speak while 
the informed men listen, will you kindly 
tell us how a person is going to make 
known his thoughts unless he speaks 


| them. All of us cannot be so well edu- 


cated in the broad field of engineering 
that we are above listening to an engi- 
neer’s argument, although it may not be 
one that would do justice to a professor. 
There are thousands of times when a few 
words spoken by an engineer, who may 
not be at the head of the list but who is 
willing and determined to get there, will 
pave the way for a discussion by which 
more than himself are benefited. 

The author of the letter printed in the 
October 4 issue casts a few reflections 
upon our order by saying that it shows 
the fallacy of standing on one’s own 
merits and letting the employer fix the 
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scale of wages. If this man will stop 
and think of the great engineers of to- 
day who have charge of large plants, or, 
going farther, the engineers who once had 
plants but are now superintendents, ‘ie 
will find that they are men who leaned 
on their own merits for salary and ad- 
vancement; and a large number of these 
men are members of. the National As- 
sociation of Stationary Engineers. 

The purpose of our organization is 
educational advancement, and the pur- 
pose is carried out to a high degree. To 
either the union or the nonunion man [| 
say that I can see no reason for his 
holding malice against us. 


G. B. LONGSTREET. 
Somerville, Mass. 


The letter in the October 4 issue of 
PoWER, again touching on “Engineers’ 
Wages,” is certainly a “breeze.” I am 
very sorry that there should be one man 
living in this enlightened day so ignorant 
of self-preservation and with such a 
swelled head as is there intimated. I am 
afraid that something disastrous would 
come to pass if we all were like that. 
However, we did not have any calamities 
in the California town where I worked 
years ago before there were such good 
rules for self-preservation. My critic 
discourses most ably on the conditions 
responsible for the improvement of the 
machinist and others. Who should know 
more about the conditions and ability of 
the present-day mechanic than the man 
who has had from 300 to 800 under his 
charge at various times in more than 
twenty States, and has superintended the 
building of some of the biggest en- 
gines, many of which were to fall into the 
hands of the poor $45 man who, when 
instructed how to care for the machine, 
had brains enough to know that things 
sent out right from the shop should not 
be tampered with? 


We cannot judge the future by the 
present, as the writer in the October 4 
number would lead us to think; we can 
only judge by the past. Unionism has 
cost many a poor man his home and 
caused much loss of life and property. 
I am not telling “pipe” stories here, nor 
did I in my last letter. My assertions are 
based on broad experience, not confined 
to one little State. 


I favor social and educational organiza- 
tion. Schooled men are easily handled; 
they will listen, they can reason. But, 
alas, for the man who thinks that the 
ability to say “I have my card” is quali- 
fication enough for any position. 


I claim to be a free-born American; I 
want to preserve my right to think free, 
act free and to stand alone as an in- 
dividual; I want to be as good outside 
of a union as in one, or vice versa. Let 


the States furnish intelligent boards of 
examiners to ascertain if a man may be 
an engineer, carpenter or a machinist, as 
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the case may be, and there will be more 
disqualified “card” holders than the proua 
charter member ever can count. 
C. R. MCGAHEY. 
Lynchburg, Va. 


In the October 4 issue of Power, Mr. 
Heyrodt has a letter criticizing one in 
the September 13 issue. Some of the re- 
marks which he makes certainly seem 
unfair to me. 

In the beginning, Mr. Heyrodt calls 
another man’s article “rot,” which I con- 
sider an unfair remark to make about any 
article which appears in this magazine. 
The publishers of this paper are very 
considerate in allowing us space in which 
to air our ideas and opinions and I know 
that they would not print anything that 
they considered rot. 

Mr. Heyrodt tries to tell us that there 
are no such beings as “stopper and 
starters.” He is very much mistaken— 
all the cities and towns are full of them; 
if he will stop to look around, he will 
undoubtedly find a few in his own town. 

Mr. Heyrodt’s remarks about unions 
and associations show that he has the two 
confused. The dictionary definitions of 
the two are pretty much the same, but 
there is a vast difference between the 
principles of a union and those of an as- 
sociation. For instance, he cannot name 
one union which does not indorse strikes 
while the National Association of Sta- 
tionary Engineers does not recognize 
strikes at all. 

L. W. CHADWICK. 

Bridgewater, Mass. 


Installing Globe Valves 


I most heartily agree with A. A. 
Blanchard when he states in the October 
4 issue that the pressure should always 
be under the disk of a globe valve. But, 
why does he make an exception of globe 
valves on a feed-water line? I claim that 
a globe valve used for boiler-feed pur- 
poses should have the under side of the 
disk toward the pump, as better regula- 
tion of feed water is thus obtained, and in 
the event of the disk dropping off the 
Stem, a shutdown will not occur as water 
may still be pumped into the boiler. This 
could not be done if the valve were placed 
with the under side of the disk toward 
the boiler. 

Mr. Blanchard also claims that a globe 
valve has no business on a feed-water 
line, and that a gate valve is better. This 
would be all right where the feed pump 
was feeding one boiler only. Then the 
regulating would be done at the pump 
throttle. But, where a battery of sev- 
eral boilers are fed by one pump a globe 
valve on the feed pipe is much better 
than a gate valve because it is more con- 
venient to regulate and also because a 
fate valve should never be left partly 
open but should either be wide open or 
tightly shut. It left partly open it will 
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chatter or the seat will be cut. My prac- 
tice is to place a gate valve on the feed- 
water pipe near the boiler, and a globe 
valve between it and the main feed-water 
line, for regulating the supply to the 
boiler. Of course, the gate valve must 
be closed at regular intervals or the seat 
will become scaled. 
THOMAS HENRY. 
West Toronto, Can. 


Solid vs. Hollow Crank Pin 


I noticed in the October 11 issue that 
Mr. Kavanagh states that a shaft or crank 
pin is stronger when hollow than if made 
solid. As I understand his statement he 
would use the same size of pin in either 
case. 

I think Mr. Kavanagh is a little mis- 
taken. If he increases the diameter of 
the pin so that it will have the same 
weight of metal as the solid one he will 
have a stronger pin but with the same 
diameter the hollow pin is weaker. 

H. C. STIFF. 

Chicago, Il. 


Putting in Sleeve in Pump 
Cylinder 

The article by R. A. Cultra in the 
October 11 issue on “Pump Packing 
Kinks” reminds me of a case of the same 
kind which I once handled. 

Mr. Cultra’s method is the best to em- 
ploy in putting in a new solid sleeve in a 
pump. If he had undertaken to drive the 
sleeve into place he very likely would 
have done more or less damage to the 
sleeve in the operation and would not 
have had as good a job either. 

The case wnich I have mentioned was 
that of a vacuum pump used in connec- 
tion with vacuum pans in the manufac- 
ture of glue. The sleeve was worn 
through at the bottom and the rod was 
cut and worn '4 of an inch when I took 
charge of the plant. I at once ordered 
a new rod and a new sleeve. As the 
pump was in daily use, I took the old 
sleeve out and centered the rod and 
packed the plunger with common hydrau- 
lic packing, running the pump with the 
packing next to the cylinder casting. After 
this operation I got 25 inches of vacuum 
whereas I could get no better than 14 
inches before. 

I secured a sleeve made in two sec- 
tions. The main section being cut and 
rolled to fit about seven-eighths of the 
circumference of the cylinder and the 
other, or wedge section, cut and rolled 
to fit the balance. This section is slightly 
smaller at one end than at the other to 
permit of a quick, neat, easy job in driving 
the sleeve into place with no danger of 
damaging either the sleeve or the pump. 

I first took the cylinder head of and 
then the plunger out. I then oiled the 
cylinder on the inside to allow easy slip- 
ping of the sleeve into place. Next, I 
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took a heavy piece of electric wire and 
coiled it around the main section of the 
sleeve four times and fastened the ends 
together. After filing the rough edge off 
the sleeve I put a wrench between the 
wire coils, two coils on each side of the 
wrench, in the space left for the wedge 
and twisted up on the wire until the sleeve 
came together enough to enable me to 
slip it into place with very little trouble. 
With a little good mechanical judgment 
the wedge section was driven into place 
just as easily. I took a block of wood 
first and placed it on the end of the 
wedge, using a hammer to drive with, 
then, when it was flush with the outside 
of the cylinder, I took a brass bar and 
completed the job. It tock just one hour 
and a half to finish the job and get the 
pump going. It is now getting 27% inches 
of vacuum and holding it. This was four 
months ago and the pump is still doing 
27-inch vacuum work. 
R. P. WiLcox. 
Chicago, III. 


Bearing Lubrication 

Referring to the letter of Mr. Kavanagh 
in the issue of October 11 regarding my 
comment on his article on “Bearing Lub- 
rication” in the issue of July 19, I reiter- 
ate my former statement that a small 
tube in the crank pin, as illustrated in 
Fig. 1 of Mr. Kavanagh’s article is not a 
good or in any way a modern method of 
lubrication. Especially so in the case where 
an engine has a long run of a number of 
hours, during which there is no opportunity 
of replenishing the tube. Suppose, for 
instance, through the admission of a 
little dust or foreign matter such a pin 
should warm up. If a good flow of oil 
could be turned on, in nine cases out of 
ten it would remove the trouble; but, not 
so in the case of the small tube. Will 
Mr. Kavanagh name some uptodate en- 
gine builders who are using this small- 
tube method as the sole means of lubri- 
cation for the crank pin? 

Regarding the holiow-pin theory, I 
agree with Mr. Kavanagh that it is mod- 
ern practice to make shafts, etc., of large 
diameter and hollow for the purpose of 
reducing the weight. But the amount 
that the crank pin of an engine of ordi- 
nary size, say, from 50 to 500 horsepower, 
is bored out is usually equal to about 
a 3g-inch pipe in diameter, which is very 
small compared with the size of the 
pin and certainly would not be of much 
use as a reservoir for the lubricating 
medium. 

Regarding the matter of soft-metal 
boxes, I must refer to the question in 
the latter part of my former letter, which 
Mr. Kavanagh neatly sidesteps, as to why 
do the majority of the large builders of 
the present time use babbitt-lined boxes 
and bearings in preference to hard bear- 
ings if they are not practical. In refer- 
ence to the introduction of hard bear- 
ings in his plant and their success, while, 
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this may be so, why are large generators 
and motors fitted with cast-iron shells 
lined with soft metal in their bearings if 
they are not practical? 


Regarding the knowledge of an engi- 
neer being limited, if Mr. Kavanagh is 
thus alluding to my 20 years’ experience 
or to my statement that the engine in 
my charge has not been rebabbitted dur- 
ing that time, I say that I did not state 
that the 20 years had been spent in one 
plant. It has been spent in several 
plants, enough to learn, anyway, that 
while hard boxes may be successful in 
some cases they do not fit one and all 
and it is safe to say it will be many 
years before they eliminate the soft- 
metal box if they are ever able to do so. 

CHARLES H. TAYLOR. 

Bridgeport, Conn. 


Dissatisfaction and Jealousy 


In the October 11 issue, A. C. Terlene 
writes of his experience with a chief 
engineer who was also, as would appear 
from the description given, chief martinet. 
According to Mr. Terlene, this chief en- 
gineer treated him with less courtesy 
than he did the “niggers.” 


The editorial under discussion took up 
the subject of dissatisfaction and jealousy 
from an entirely different viewpoint. It 

contemplated, if I can interpret English, 

‘cases where this condition of mind was 
allowed to develop without cause. It did 
not contemplate cases where there was 
cause for dissatisfaction. Any self-re- 
specting man should expect to be treated 
fairly. There are times when it seems 
that the best man gets the “worst of it,” 
but the situation is usually such that a 
man of sense can see the reason why. 
There are times when the chief, or any 
other superior, must depend on someone 
that is reliable. He then selects the man 
that in his opinion meets the require- 
ments. He can do this in such a man- 
ner that the assistant will know why 
the job is put up to him, and if he is the 
right sort, he will be glad that he is 
trusted to such an extent by his superior 
as is indicated by his selection for the 
work in hand. 


I believe in discipline in the power 
plant. It is as essential here as in any 
other line of work, if not more so. A 
spirit of good fellowship ought to exist 
among power-plant employees. Unfortu- 
nately some men will not be treated well. 
When the chief shows a kindly disposi- 
tion some take it for granted that he is 
“easy,” and proceed accordingly. Right 
here tact, and sometimes the “can,” is 
required. But with the right sort of men 
it is possible to have discipline without 
becoming a crank or martinet. In fact, as 
a rule, the latter type of man generally 
gets what is coming to him in the way of 
poor service from the men he must de- 
pend upon largely for results. You can 


POWER AND THE ENGINEER 


drive a man when you are present, but 
you cannot get your rest and be on the 
job twenty-four hours a day, and when 
you are not present the men are “handing 
it to you.” 

My practice has been to eliminate as 
rapidly as possible men who cannot be 
treated decently. But I try to make every 
man feel that he is going to get a square 
deal. I have operated power plants with 
all sorts of help, even to convicts in a 
State prison, and I have tried out the plan 
and know that it wins. I had charge of 
the power plant of a State prison in 
which nearly all the help consisted of 
convicts. 


I treated these men kindly, and never 
had to send one up for punishment. On 
more than one occasion these men in the 
boiler room worked as faithfully on hard 
pulls when we were short on boilers as 
ever men worked for salaries. This made 
me believe that after all men are simply 
men, and what will win in one case will 
almost certainly win in another. We all 
like the fellow that treats us nicely. If 
we do a good “stunt” we like to have a 
little credit, and it comes so cheap, I 
often wonder why it is that chief engi- 
neers do not dispense a little of it on 
proper occasions. 


I can only express the hope that while 
praising, Mr..Terlene has not imitated the 
example of the chief referred to in his 
letter. 


WILLIAM WESTERFIELD. 
Lincoln, Neb. 


I read with much interest A. C. Ter- 
lene’s letter in Power for October 11. He 
claims that the chief engineer under whom 
he worked continually found fault with 
his work, and he then tries to justify 
this action by the fact that the chief was 
his friend. But, at the same time, he 
says that he knew all the time that he 
was being imposed upon. For a man to 
show his friendship by imposition seems 
to me to be a very poor way of showing 
appreciation of efficient service. 

I have been constantly in charge of 
power plants for the past fifteen years 
and I have never found it necessary to 
find fault with my help to secure good 
service. But, I have found just the con- 
trary. I have found that good treatment 
with good men always brings forth its 
true value in efficient service. I would 
not keep a man that I had continually to 
find fault with, nor would I expect a man 
to stay with me when I was finding fault 
with him without cause. 


Some engineers do find fault with their 
help without cause, and I suppose they 
do this to show their authority. But I 
think that about all it shows is their lack 
of good sense and gentlemanly princi- 
ples. 


H. R. RocKWELL. 


Mt. Vernon, III. 
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The Canton Boiler Explosion 


In the October 11 issue, Mr. Jeter says 
that waterhammer may be caused in ga 
boiler by steam of higher pressure being 
let into the boiler. I think that he is in- 
correct in this. I would like to know 
what proof he can offer. 

DANIEL OLson, 

New York City. 


Forced Draft and Boiler 
Economy 


The subject of forced draft as handled 
by C. E. Roehl in the October 25 issue 
presents in several instances strong in- 
dorsement of forced-draft usage. But, 
unfortunately, Mr. Roehl presents his sub- 
ject without specifying equipment. 

He states, “‘Artificial draft is used for 
obtaining capacity above the normal with 
ordinary fuel, or for securing commercial- 
ly satisfactory capacity with low-grade 
fuel.” I would rebut this statement by 
saying that forced draft as studied and 
produced by the company with which I 
am connected has been used with the ex- 
clusive idea of generating steam with the 
lowest possible cost without regard to 
fuel or amount of capacity desired. 

Again, Mr. Roehl says, in effect, that 
when the draft used is excessive the 
coal is blown from the grates and a good 
part of it is kept dancing in the furnace. 
This is not true as grate bars specially 
designed for forced draft will give this 
effect on any small-size anthracite coal 
burned, provided sufficient draft is ad- 
mitted to properly burn the fuel. The 
statement would be right if applied to 
the ordinary natural-draft grate common- 
ly but improperly used with forced draft. 

Another point, is the statement that 
“It is true that maintenance’ charges in- 
crease.” This is not true of a properly 
designed forced-draft equipment. 

Further, he states, “It is practically im- 
possible to avoid spots where for a time 
the combustion rate becomes extremely 
high.” This statement is not true if prop- 
erly designed grate bars are used, and in 
the term “properly designed” I put a 
strong protest against the usage and ap- 
plication of forced draft by many people 
to the ordinary grate bars built for 
natural-draft purposes. 

I think that Mr. Roehl’s article on thc 
subject in a general way is excellent and 
I thoroughly agree with the conclusions 
and deductions which he puts forward as 
the common evidences and findings where 
forced draft is secured by the installation 
of a blower without other changes being 
made in the boiler furnace, but where 


‘properly designed grate bars, blowers and 


bridgewalls, and a means of adjusting 
and governing the blowers are installed 
as a part of the forced-draft system the 
specific faults cited by Mr. Roehl will be 
eliminated. 
CHARLES H. PARSON. 
New York City. 


pe 
q 
| t 
he: 
pet 
q 
: 
¢ 
4 
te 
ex 
| 
pe 
ew 
Ree 
g 
‘4 


November 15, 1910. 


POWER AND THE ENGINEER 


2037 


The Problem of Smoke Abatement’ 


Nearly every community that has at- 
tempted to prevent smoke has first made 
the mistake of trying to do so by merely 
passing ordinances making it unlawful 
to produce smoke. Experience has shown 
that such measures alone are not effective 
and that results can be accomplished 
only by recognizing the difficulties and 
overcoming them along engineering lines. 


In general a plant which produces 
smoke may be improved in two ways: by 
changing the fuel or by changing the con- 
ditions under which the fuel is burned. 
Many have met the difficulty by burning 
anthracite coal, but as it is not practicable 
for everyone to use anthracite coal, the 
use of bituminous coal presents an im- 
portant and difficult problem which can 
be solved only after careful investigation 
as to the nature of the fuels available 
and the most successful methods of burn- 
ing them under varying conditions. 


Practically all coal burned in New Eng- 
land is obtained from Pennsylvania, 
Maryland or West Virginia, and the prob- 
lem is not essentially different in this 
territory from that in many of the East- 
ern cities which burn large quantities of 
bituminous coal. 


Most of our boiler plants were origi- 
nally built to burn anthracite coal, and 
are not properly equipped to burn the 
higher-volatile, bituminous coals. Some 
investigations have been made by Dr. 
Horace C. Porter, of the Bureau of Mines, 
to determine the relation of volatile mat- 
ter to smoke, and it appears from his ex- 
periments that coals vary considerably 
in the character of their volatile matter, 
and that the percentage of volatile mat- 
ter, as determined by the proximate an- 
alysis, is not necessarily a correct meas- 
ure of the difficulty which may be ex- 
pected in preventing smoke. Experience 
in burning different kinds of coal has 
demonstrated that some of the coals which 
are high in volatile matter, as shown by 
the proximate analysis, are less difficult 
to burn without smoke than others which 
are lower in volatile matter. Further 
Studies have shown that in such cases the 
volatile matter is not all combustible but 
is composed in part of inert matter such 
as carbon dioxide and other combinations 
which do not burn, and that the real 
volatile combustible may be much less 
than appears from the ordinary coal an- 
alysis. When coals of the same general 
character are considered, however, the 
volatile matter is a very fair measure of 
the difficulty which may be experienced 
in burning them without smoke. The 
difference between a coal containing 16 
Per cent. volatile matter and another one 
Comaining 21 or 22 per cent. volatile 
Matter is usually noticeable when a hand- 


11 Abstract of paper delivered on November 
‘Tore joint meeting of Boston engineers. 


By D. T. Randall 


In localities where it 1s nec- 
essary to use bituminous 
coal high in volatile mat- 
ter smoke can be prevented 
only by the installation of 
especially designed  fur- 
naces; even then, unless ut- 
most skill 1s used, dense 
smoke will be produced 
during the periods of firing. 
Properly designed auto- 
matic stokers are superior 
to hand-fired furnaces for 
economy and smokeless op- 
eration. 


fired furnace is used. A coal containing 
more than 25 per cent. volatile matter is 
difficult to burn without smoke. 

Comparison of coals should be made 
on the basis of the volatile matter free 
from ash and moisture, and an allow- 
ance should also be made for variations 
in the percentage of volatile matter, 
which may be due to the determinations 
being made in different laboratories. 
Some recent experiments by the Geo- 
logical Survey have shown that as much 
as 2 per cent. difference may appear in 
the same coal, due to variations in labora- 
tory conditions such as the kind of gas 
used, or whether the platinum crucibles 
are polished or dull when used. 

If the coal contains large quantities 
of ash the fires must be cleaned more 
frequently, and in addition it is more diffi- 
cult to secure an even distribution of air 
through the bed of fuel and ash. If the 
ash has a low fusing point and melts 
and sticks to the grates, air will be shut 
out over portions of the grate, and the 
difficulty of preventing smoke will in- 
crease. 

An increase in the moisture in the coal 
usually increases the difficulty of burn- 
ing it without smoke. If a coal cokes in 
the fire and if the draft is such as to re- 
quire the frequent breaking up of the fuel 
bed, the coal may give off more smoke 
at such times than when it is fired. 

The size of the coal is also of con- 
siderable importance in connection with 
its combustion, for the reason that the 
coals which are coarse must be carried 
at a greater depth on the grates in order 
to prevent an excess of air, and the finer 
coals must be fired very carefully in 
order that they may not clog the air 
openings through the fuel bed and thus 
prevent a sufficient amount of air from 
reaching the gases. 


Now that there are numerous bypro- 
duct coke ovens being operated for the 
production of both gas and coke, it may 
be possible in many cases to utilize the 
coke and coke breeze with good results. 
The coke contains but little volatile mat- 
ter and gives a high efficiency when 
burned under boilers. 

It is advisable for each power-plant 
owner to make a study of the coals which 
are available for his plant and to choose 
the ones which are readily available at 
reasonable prices, when the heating value 
is considered, and to determine whether 
the furnaces now in his plant are adapted 
to burning such fuel with economy. In 
choosing a coal for use in a given plant 
the following points should be considered: 

The amount and character of the vola- 
tile matter in the fuel. 

The amount of ash and its tendency to 
clinker. 

The moisture in the coal. 

The coking and caking qualities of the 
coal when heated. 

The size of the coal. 

The amount of coal to be burned in a 
given furnace. 

The kind of furnace—hand-fired or au- 
tomatic. 

The available draft and its regulation. 

The character of the load—steady or 
variable. 

The ability of the firemen. 

The combustion of solid fuels which 
are low in volatile matter is comparatively 
simple as compared with the combus- 
tion of bituminous coals. When fuel such 
as coke is burned on a plain grate, air 
is admitted through the fuel bed and 
the oxygen unites with the lower layers 
of carbon to form carbon dioxide, which, 
on passing up through the bed, is re- 
duced to carbon monoxide, CO. Provided 
the air is admitted uniformly through 
the grate, the CO will be burned within 
a short distance above the fuel bed. The 
burning of bituminous coal, however, is 
more complicated for the reason that 
when charging, the volatile gases begin to 
distil off as soon as the coal is heated to 
the required temperature. These gases 
are similar in character to unpurified il- 
luminating gas and contain tar and heavy 
hydrocarbons. They will produce smoke 
unless burned under very favorable con- 
ditions. If air could be admitted in suffi- 
cient quantities and in such a manner 
as to thoroughly mix with these gases 
as they are distilled from the coal, they 
could be completely burned without 
smoke, provided the temperature of the 
furnace were sufficient to ignite them. 
The -fixed carbon remains on the grate 
and burns in a manner similar to coke or 
other fuels containing a low percentage 
of volatile matter. 


It is evident that the design of a fur- 
nace for burning bituminous coal must be 
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different from one for coke or anthracite 
coal. It has been found to be practically 
impossible in burning many coals in a 
hand-fired furnace to secure a proper 
mixture of the air and volatile gases and 
to burn them before they reach the cool- 
ing surface of the boiler, where the flame 
is extinguished and the gases pass on up 
the stack unconsumed, and small particles 
of carbon are deposited on the boiler as 
soot or pass up the stack, forming black 
smoke. The most successful designs of 
furnaces for burning bituminous coals 
provide for the admission of air to mingle 
with the liberated gases before they leave 
the furnace. Walls or arches are often 
provided, which cause the gases to whirl 
and mix, and long or high combustion 
chambers to allow time for the combustion 
to take place. =, 

If it is found that an equipment is not 
suitable even when the most successful 
methods of firing are adopted, it will 
then, in most cases, be a good business 
policy to invest in an improved type of 
furnace which will give practically com- 
plete combustion. There are many cases 
in which the equipment is old and it 
would not be advisable to install new and 
expensive furnaces under an old boiler, 
or it may be that the power plant is in 
a rented building. In such cases the 


solution must be effected by choosing a 
coal which is best suited to the furnace 
already installed. By mixing bituminous 
coal with an equal weight of anthracite 


screenings, quite satisfactory results may 
be obtained and without much difficulty 
from smoke. To burn such a mixture 
usually requires a little stronger draft 
than for bituminous coal alone. 

With a fuel which is practically all 
fixed carbon, such as coke or anthracite 


coal, nearly all of the combustible mat- 


ter is burned on or just above the fuel 
bed and for this reason it has been found 
satisfactory to build furnaces for anthra- 
cite coal with the grate very close to 
the boiler. With fuels containing higher 
quantities of volatile matter, the com- 
bustible matter is burned partly on the 
grate and partly in the space above and 
beyond the grate, this distance depending 
upon the character of the fuel, the 
rapidity with which the gas is driven from 
the fuel and the space which is provided 
for the combustion. If the gas is driven 
from the coal so rapidly that it is impos- 
sible to supply enough air to thoroughly 
mix with it so that it will burn before 
it reaches the colder surfaces of the 
boiler, the flame will be extinguished and 
much of the gas will escape to the stack 
without burning. 

In designing a combustion chamber, a 
large capacity is not necessarily a solu- 
tion of the problem; it must be of such 
a shape that the gases will pass at a 
fairly uniform rate over its entire cross- 
section. A study of a great many plants 
seems to indicate that the distance through 
which the gases travel before they reach 
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the heating surface is of more import- 
ance than the area of the passage through 
which they travel, for the reason that 
they have a tendency to travel in lines 
the shortest distance from the grate to 
the heating surface. In this connection 
it has been noted that the common, hori- 
zontal return-tubular boiler has given 
very good results in comparison with 
other types of boilers, evidently because 
of the fact that the travel of the gases 
is over a long path before they reach 
the tubular heating surface. Whenever 
a device is provided which tends to give 
a more intimate mixture of the air with 
the gases, it is possible to shorten the 
combustion chamber accordingly. 

For each kind of coal and each furnace, 
there is apparently a range of capacity 
through which it is possible to operate 
without a serious production of smoke. At 
higher rates the efficiency decreases and 
black smoke is produced owing to a lack 
of furnace capacity to supply air and mix 
it with the gases. 

In firing a furnace by hand, relatively 
large quantities of fuel must be placed 
on the fuel bed at one time; this tends 
to retard the flow of air while the heat in 
the furnace tends to drive off the gases 
rapidly. Usually enough air cannot be 
supplied at this time and there is smoke 
after each firing. There are a few coals, 
however, which may be fired by hand 
without producing much smoke, provided 
the rate of combustion is low and the 
firing is done carefully. 

The handfired furnaces, depending upon 
brick baffles, arches and piers are bet- 
ter than the plain furnace, and they gen- 
erally decrease the smoke after the brick- 
work has been heated. Their capacity 
to absorb heat, however, tends to counter- 
balance the gain from better combustion 
if a large amount of brickwork is used 
and if the period of operation is short. 
A brick arch over the entire grate sur- 
face increases the rate of combustion as 
it reflects the heat back onto the fuel bed, 
which assists in driving off the moisture 
and the volatile matter. This action may 
cause more volatile matter to escape than 
can be burned in the combustion chamber. 
In many cases more successful results 
are obtained by omitting the arch above 
the grate and providing arches, piers and 
checkerwork at the bridgewall and a 
short distance behind it. Provisions for 
admitting extra air for a short period 
after each firing will often reduce the 
smoke to one-half the amount produced 
when only the regular supply is furnished 
through the grates and fuel bed. 

In general, furnaces which depend up- 
on designs as outlined, may be operated 
by skilled firemen with certain coals at a 
good economy and with smoke only at 
short intervals after firing or cleaning, 
providing the rate of combustion is low, 
but they cannot be depended upon to give 
good results as regards smoke if the load 
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is variable or the firemen are incompe -nt 
or careless. 

Hand-fired furnaces properly equipned 
with steam jets and air admission :nay 
be operated with most coals so as to give 
but little black smoke except when clean- 
ing the fires. The jets must direct the 
air in the required direction to secure a 
rapid mixture of the gases in the furnace, 
This often requires some experimenting. 
Steam jets require a large amount of 
steam to secure satisfactory results. In 
connection with large combustion cham- 
bers or well designed brick furnaces, 
fewer jets may be used or the pressure 
may be reduced to save steam. Often 
the inventors of patented devices of this 
kind meet the objection to the cost of 
operating steam jets by claiming that their 
system is so designed as to convert the 
steam into its original elements—oxygen 
and hydrogen—and that these are burned 
with a resulting economy which is very 
high. From a theoretical standpoint these 
arguments are not correct, although with- 
out doubt the use of steam jets improves 
the combustion, and if the methods of 
firing are improved at the time the ap- 
paratus is installed, the resulting economy 
may fully or partially offset the loss due 
to the use of steam. 

With a hand-fired furnace and a hori- 
zontal combustion chamber, it is found 
advantageous to admit air freely over the 
fire for a short time after firing; but with 
boilers and furnaces having the heating 
surface directly above the grate, this 
method cannot be used, as the air sim- 
ply passes to the heating surface without 
mixing with the gases. In such furnaces 
it is necessary to accomplish the mixing 
by means of steam jets, unless sufficient 
air can be admitted uniformly through 
the grates. 

A study of the tests conducted at the 
Government fuel-testing plant shows that 
with hand-fired furnaces the best results 
were obtained when the firing was done 
most frequently and with the smallest 
charges of coal. In general, coals which 
smoke badly give efficiencies from 3 to 6 
per cent. lower than coals which burn 
with but little smoke. 

The difficulty in burning coals at high 
rates of combustion with good results 
and without smoke has led to the design 
of automatic stokers which are intended 
to supply coal in small quantities con- 
tinuously or at regular intervals and to 
introduce air in finely divided streams 
at the point where the gases are liberated 
from the coal. The coal is fed in such 
a way as to be subjected to the heat 
gradually, and at a comparatively low 
temperature the gases are driven off and 
then mixed with air and completely 
burned in a combustion chamber before 
they reach the cooling surface of the 
boiler tubes. Many of these have been 
on the market for a considerable period 
of time and have been improved until 
they may be depended upon under normal 
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conditions to burn almost any kind of 
bituminous coal successfully. 

As a rule these automatic stokers must 
be installed with special settings and com- 
bustion chambers, and it has been found 
that a stoker which is successful under 
certain conditions may not be successful 
with other types of boilers and other 
fuels, unless the problem has been given 
careful attention and the proper propor- 
tions worked out. 

The chain-grate stoker is successful in 
burning coals high in ash and volatile 
matter. With proper handling they are 
capable of burning such coals at high 
rates of combustion without smoke. These 
stokers, however, are not adapted to 
burning low-volatile coking coals such as 
are commonly used in New England. 

There are several stokers on the market 
that feed the coal from hoppers onto 
inclined grates, which are kept in motion 
by a driving mechanism. Some of these 
are so designed as to grind through a 
large portion of the ash which accumu- 
lates at the bottom of the grate. Whether 
this type of stoker is successful or not de- 
pends not only upon its durability and 
resistance to the action of the heat but 
also upon its ability to feed the coal uni- 
formly, heat it gradually, and introduce 
a supply of air which will mix with and 
burn the gases before they have traveled 
far from the point at which they were 
liberated. 

It is only within the past few years that 
the manufacturers of such equipment 
have given serious consideration to the 
smoke problem and have recognized that 
the stokers must be set in especially de- 
signed furnaces, with regard to the kind 
of coal, the kind of boiler and the kind 
of service for which they are intended. 
It is a mistake to install these or any 
other stokers with the belief that because 
they are called automatic, they do not re- 
quire as much or even a higher degree 
of skill than does a hand-fired plant, if 
good results are to be secured. 

There are two or three makes of under- 
feed stokers on the market. If they are 
so designed as to be automatic in re- 
gard to the supply of coal and air, they 
may be operated with very good effi- 
ciency; and when reasonable care is given 
to the operation, they will burn the high- 
volatile coals with but little, if any, smoke 
except when they are being cleaned. As 
the air is supplied to these stokers 
under pressure and is forced through 
the fuel bed, it is possible to secure an 
intimate mixture and to burn the gases 
within a short distance of the fuel bed. 
For this reason the combustion space is 
usually less than with other types of 
Stokers. Owing to competition, companies 
Selling this type of apparatus have in 
Some cases made the mistake of install- 
Ing a stoker too small for the purpose, 
and the results have been unsatisfactory. 

The problem of smoke abatement in 
Power plants is not solved when com- 
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petitive bids have been secured from 
stoker manufacturers and an equipment 
contracted for, even though smokeless 
operation is guaranteed. The type of 
stoker selected should be one that will 
handle the cheapest coals, when both 
quality and price are considered; it 
should be of such design as to pro- 
vide sufficient grate surface and an ample 
combustion chamber; it should have as 
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when the dampers are closed and there is 
no air admitted to burn the gases. 

In many plants difficulty is experienced 
in preventing smoke at times when the 
load changes rapidly, or when the boil- 
ers are heavily overloaded. Often the 
furnaces smoke when boilers are cut out 
and banked, and they are also liable to 
smoke when they are being brought from 
a banked condition into service. It is 


TABLE 1. 
Draft Thickness Gas Analysis. 
back of 
of fire 
Time. boiler. inches. co, O. co Coal Fired. 
4:03 0.10 18 Fourteen shovelsful. 
4:07 uae 18 13.6 1.5 2.3 
4:20 18 Fifteen shovelsful. 
4:25 0.11 17 12.5 Rae 3.5 
4:37 18 Fourteen shovelsful. 
4:42 18 Raked fire. 
4:45 0.21 18 13.7 1.0 6.7 
5:15 0.25 - 18 18.2 0.6 1.0 
5:33 18 Sixteen shovelsful. 
5:35 0.20 18 15.3 1.0 3.6 
5:58 0.08 19 12.0 0.3 4.7 


few working parts as possible exposed 
to the heat of the furnace; and it should 
feed the coal continuously or in small 
quantities at frequent intervals in order 
that the fuel and air supply may be prop- 
erly adjusted with respect to each other. 


TABLE 2. ACTION OF DAMPER 


REGULATOR. 
Draft at outlet 
Time. from boiler. Remarks. 
P.M. 
6:25 0.06 Damper closed. 
6:26 0.35 Damper half 
closed. 

6:27 0.07 Damper closed. 
6:30 0.42 Damper open. 
6:32 0.46 Damper open. 


It is always necessary to take into 
consideration the draft and the methods 
of regulating it in both hand- and stoker- 
fired plants. The best results are usually 
obtained when the draft is low for the 
reason that it is less difficult to maintain 
an even fuel bed, and because there is 


difficult to start a fresh fire with bitumi- 
nous coal under a cold boiler without pro- 
ducing smoke. This problem is being 
met at the present time in some boiler 
plants, in foundry cupolas and other in- 
dustrial furnaces, by using a bed of coke, 
ignited by means of a gas or oil flame 
from a portable burner installed for the 
purpose. This will build up a fuel bed 
and bring the furnace walls up to a high 
temperature so that fresh coal may be 
fired without difficulty. 

To illustrate the variations in condi- 
tions under which coal is being burned, 
the following notes on boiler plants are 
submitted. The observations, the results 
of which are given in Table 1, were made 
at an electric-light plant equipped with 
Babcock & Wilcox boilers, rated at 350 
horsepower each. These boilers were set 
to give about 42 inches between the 
grate and the tubes: 

This analysis shows that when sev- 
eral shovelsful of coal were fired at one 
time, large amounts of carbon monoxide 


TABLE 3. GAS SAMPLES AT POINT WHERE FLUE ENTERS BOILER ROOM. 


Draft, inches of water. 
Flue temper- 
ature degrees 
Time. CoO, O02 co No Over fire. In flue. Fahrenheit. 
Jets on 
1:00 12.0 8.0 0 80.0 0.30 0.40 470 
1:20 11.0 7.9 0 81.1 0.35 0.35 480 
1:40 11.8 Fe 0 80.5 0.30 0.30 470 
2:00 10.2 9.3 tf) 80.5 0.30 0.40 490 
2:20 11.2 8.3 0 80.5 0.30 0.35 490 
Jets off. 12.6 6.2 0.8 80.4 pe x 
Jets off. 12.6 6.6 0.6 80.2 
Jets off. 11.9 7.4 0.9 79.8 0.25 0.30 490 
Jets off. 13.5 5.4 0.6 80.5 os . 


less leakage of air through holes in the 
setting. A great many chimneys are 
smoky because the draft is insufficient 
to supply air in the correct proportion 
at critical periods of operation. Damper 
regulators are often the cause of smoke, 
and it often happens that firemen charge 
large quantities of coal into the furnace 


and unburned gas escaped from the fur- 
nace and that there was also a consider- 
able loss after long intervals when the 
damper was nearly closed. The stack 
smoked almost continuously during this 
period and the smoke was more than 60 
per cent. black for periods of four or five 
minutes after each firing. 
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These readings indicate the frequency 
of changes in the draft due to the action 
of the damper regulator. Such changes 
are unfavorable to good combustion. A 
damper regulator in perfect working order 
should not permit such fluctuations in 
draft. 


The ana.ysis of the coal burned at this 
plant was: 


Moisture 
Volatile 
Fixed carbon 
Ash 


2.69 per cent. 
16.30 per cent. 
73.99 per cent. 

6.92 per cent. 


per cent: 


These results indicate that the condi- 
tions under which the coal was burned 
were very unfavorable, that the fire was 
too thick, that too much coal was fired at 
one time, and that the draft was not 
properly regulated. The combustion cham- 
ber was small and the gases passed di- 
rectly from the fuel bed to the boiler 
tubes. 


The readings given in Table 3 were 
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1.87 per cent. 
18.18 per cent. 
73.55 per cent. 

6.40 per cent. 


100.00 per cent. 


Sulphur 0.63 per cent. 


Each steam jet was located about 3% 
feet above the grate and drew in a quan- 
tity through a pipe surrounding the steam 
pipe, provision being made for the regu- 
lation of this air supply. The fire was 
maintained level at a thickness of about 
12 inches, and coal was charged in quan- 
tities of eight or nine shovelsful at a 
time through one door of the furnace. At 
intervals of eight or ten minutes, depend- 
ing upon the load; the other door was 
charged with a similar quantity of coal. 
The rate of combustion was about 20 
pounds of coal per square foot of grate. 

With the steam jets on there was prac- 
tically no smoke issuing from the top of 
the stack, but without the jets there was 
considerable unburned gas and smoke of 
varying density. 


TABLE 4. 
STIRLING BOoILer. 


Minutes. Draft, 
inches of 


water. 


Damper 
had been| Position 
closed or f 

opened. 


In 


damper flue. 


Gas analysis, 
ercentage 
y volume. 


1 Closed 
9 Open 
24 Open 
5 Closed 


| 
WOM 
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RETURN-TUBULAR BOILER. 


Average. 


=| COOROOCO 
| 


*Sliced fire 3:144. 


Horizontal 
Return- 
tubular 

Boiler. 


Stirling 
Boiler. 


Average thickness of fire, inches 

Average weight of coal fired each time, pounds 
Average interval between firings, minutes 
Percentage of time damper was open 


Pounds of coal burned per square foot of grate surface per hour 


11 
65 

9 
60 


taken on a 225-horsepower vertical fire- 
tube boiler of the Manning type, having 
a grate surface of 41% square feet, 
and provided with two firing doors and 
eight steam jets, the distance from the 
grates to the heating surface being 6 
feet. This furnace was such that it could 
not be operated at full capacity without 
smoke unless steam jets were used. The 
coal burned was of the following com- 
position: 


The observations in Table 4 were taken 
in a boiler plant burning coal of the 
following composition: 


3.38 per cent. 
20.32 per cent. 
66.94 per cent. 

9.36 per cent. 


100.00 per cent. 
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The plant was equipped with a 15)- 
horsepower horizontal return-tubuiar 
boiler having 33 square feet of grate arca, 
and a Stirling boiler rated at 225 horse- 
power, having a grate area of 48 square 
feet. The draft was regulated by means 
of a damper regulator operating on in- 
dividual dampers at each boiler. During 
the time the observations were taken on 
the Stirling boiler the load was light and 
the damper was closed most of the time. 
The stack smoked badly during this per- 
iod. While the observations were being 
taken on the horizontal return-tubular 
boiler the greater part of the load was 
on this boiler; a higher rate of combus- 
tion was maintained and economical op- 
erating conditions resulted. It is prob- 
able that if this boiler had been operat- 
ing alone, the amount of smoke would 
have been greatly reduced. 

It will be noted that the damper on the 
horizontal return-tubular boiler did not 
close sufficiently to reduce the draft. The 
method of firing in this plant was very 
poor; there was too much coal fired at 
one time and the intervals between firings 
varied from 2 to 18 minutes. The fire- 
man paid no attention to the position 
of the dampers and coal was charged in 
large quantities when the damper was 
closed. 

These examples serve to emphasize 
the importance of favorable kinds of coal, 
careful firing and large combustion 
chambers. It will be observed that with 
careful firing results were obtained which 
compare favorably with plants in which 
automatic stokers are being operated. The 
best results were obtained with plants 
burning low-volatile, low-ash coals, and 
with practically constant loads, usually 
below the rated capacity of the boilers. 
It has been demonstrated that plain hand- 
fired furnaces may, under favorable cir- 
cumstances, be operated without smoke, 
but that under ordinary conditions they 
are inefficient and smoky. 


During the investigations of smokeless 
plants by the United States Geological 
Survey, it was noted that very few were 
being fired by hand without smoke unless 
steam jets were used for at least a min- 
ute or two after each firing. Some plants 
were doing fairly well without steam jets, 
but they were in many cases burning 
large-sized coal and admitting an excess 
of air, or they were operating at a low 
capacity. Some of the better-operated 
plants were not smokeless but the stacks 
smoked only for one or two minutes after 
each firing, beginning with a density of 
about 60 per cent. black and diminishing 
to about 20 per cent., at the end of half 
a minute. Such plants are not usually 
subject to fines. General deductions may 
be drawn as follows: 

Plain hand-fired boilers may be op- 
erated with but little smoke with low- 
volatile coals, or, in some cases, with 


gy 
Flue 
Degrees Excess 
After Fahren- air, 
Time. | firing. heit. |per cent. 
Care 10:40 4 0.04 | §.05 480 79 5 
10:55 2 0.03 | | 455 81 3 
os a 11:10 10 0.11 .16 445 80 136 
Redes 1:05 2 0.03 | 9.04 445 82 3 
1:20 6 0.17 | 9.26 455 79 248 
1:35 2 0.03 | 9.04 420 81 5 
Beira 1:50 8 3 Open | 0.09 | §.12 420 79 90 
a 2:05 5 18 Open | 0.08 11 410 80 65 
2:30 | 5 43 | Open | 0.16 | | 455 | 11 68 
Ngee ORE 2:45 | 0.05 58 Open | 0.09 13 450 | 13 50 
ee 3:00 | 0.05 73 Open | 0.15 21 475 | 13 35 
ae 3:15*| 2 88 Open | 0.13 19 500 | 15 22 
og itd 3:30 | 2 103 Open | 0.15 22 490 | 12 52 
Baa 38 3:45 | 12 9 Closed | 0.14 20 450 | 11 73 
Peat os 4:00 | 7 24 Closed | 0.13 17 460 | 12 62 
| 
| 
as 
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other coals if the rate of combustion is 
low. 

Hand-fired furnaces with brick arches 
are more easily operated without smoke 
than the plain furnaces. _ 

Almost any hand-fired furnace may be 
operated by means of steam jets so as 
to produce but little smoke. 
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While the preceding may be accom- 
plished by a skilled fireman, such plants 
cannot be depended upon for smokeless 
results at all times. Experience has shown 
that a change of fuel or a change of fire- 
men may cause them to become smoky 
plants, due to a difference in methods or 
rate of firing. 
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Stokers without suitable combustion 
chambers or when improperly operated 
may be expected to produce a great deal 
of smoke. 

Experience has demonstrated that the 
best stokers properly installed are su- 
perior to hand-fired furnaces for economy 
and smokeless operation. 


Boiler Explosion at Union City, Ind. 


A boiler recently exploded at the With- 
am & Brown Lumber Company’s plant 
at Union City, Ind., wrecking a large part 
of the plant but fortunately killing no one, 
although there were several injured and 
many had miraculous escapes. 

The boiler was of the return-tubular 
type, 54 inches in diameter and 16 feet 
long, and had been in service for 29 
years. The heads were % inch thick and 
the shell had been ;°; inch thick when 
new but had wasted to % inch. The 
girth seams were single-riveted and the 


By Charles F.Read 


A 54-inch return-tubular boiler 
working under a steam pressure 
of 55 pounds per square inch 
exploded with much damage to 
property but no loss of lite. The 


bower was twenty-nine years old. 


. DoME AND Top SHEET 


longitudinal seams double-riveted lap 
joints. The dome was single riveted to 
the shell and the mud drum was con- 
nected to the bottom of the shell by a 
4-inch cast-iron pipe. 

In December, 1908, the boiler had been 
inspected by a local boilermaker who 
allowed a pressure of 60 pounds per 
square inch when used for heating dry- 
ing houses, and 40 pounds per square 
inch when supplying steam to a small 
slide-valve engine. This engine, however, 
was run only occasionly, as a gas engine 
was used to carry the usual load of the 
plant. 


At the time of the explosion the work- 
ing pressure on the boiler was 55 pounds, 
the engineer having glanced at the steam 
gage a minute before and walked into 
the frame room on an-‘errand, thereby 
saving his life. Without the slightest 
warning the boiler gave way, wrecking 
the building and rending itself into 
many pieces which landed from one to 
two hundred feet distant. A curious fea- 
ture is that a 40-foot brick chimney stand- 
ing within 6 feet of the boiler was ap- 
parently uninjured. Fig. 1 shows the 
wrecked building and the brick chimney. 

Everything was torn from the heads 
and the front head was blown about 
150 feet, landing in a field with the water 
column and glass unbroken. The pipe 
leading to the mud drum was broken in 
two, one-half attached to the boiler and 
the other half remaining on the ground 
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- Fic. 3. HEAD AND PART OF SHELL BLOWN 150 FEET 
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with the drum. An examination of the 
circumstances showed no signs of low 
water and the boiler was apparently in 
good condition except that the sheets 
were badly crystallized in places. The 
seams appear to have been no weaker 
than the sheet, as the rupture in some 
places was parallel and a few inches from 
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a seam, while in others, such as that 
shown in Fig. 2, it crossed the seam. In 
twenty-nine years some serious defect 
must surely have developed. 

A remarkable circumstance connected 
with the explosion was that, in spite of 
the fact that there were twenty men in 
close proximity to the boiler, none were 
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killed and only one was seriously in- 
jured, although many had to crawl fro 
under the wreckage after the explosio., 
Several narrow escapes are related; be- 
sides the engineer having just left tiie 
room, the boiler-room attendant had 
stepped to the side door to throw on a 
belt when the explosion occurred. 


The Cost of 


An article with the above title appeared 
in PowER AND THE ENGINEER under the 
date of October 25. A footnote stated 
that the article was “From an address to 
be delivered before the Blue Room En- 
gineering Society of Greater New York,” 
which is understood to be a fraternal or- 
ganization composed for the most part 
of operating engineers. The entire sub- 
ject is presented in such a manner as to 
invite criticism from any person who is 
possessed of accurate knowledge bear- 
ing upon the cost of heat, light and power 
in city buildings. 

I will make an analysis of certain of 
the figures given in the article. As al- 
most any one of the buildings considered 
will serve equally well, I will confine my- 
self to the first one presented, the Termi- 
nal building located at 103 Park avenue, 
New York City: The cost of the elec- 
trical plant is given as $12,000. Some 
of the items which go to make up this 
total cost are presented. The cost of the 
engines is given as $4750, and that of 
the dynamos, $4000, making a total of 
$8750 for three generating units of 75- 
kilowatt rating each. If this total is taken 
from $12,000, the sum of $3250—repre- 
senting the cost of the boiler, flue and 
chimney capacity required for the gen- 
erating plant in excess of that required 
for a heating plant, the cost of high- 
pressure and exhaust-steam piping and 
plant auxiliaries together with the cost 
of the plant switchboard and wiring—is 
an absurdly inadequate amount. 

If a boiler plant had been designed for 
heating purposes only, in connection with 
the use of purchased electrical energy, 
two boilers of 100-horsepower capacity 
each (one acting as a reserve) would 
have been amply sufficient. As the pres- 
ent boiler equipment comprises two units 
-of 175-horsepower capacity each, or a 
total capacity of 350 horsepower, it is 
evident that 150 horsepower is directly 
chargeable to the generating plant. With 
the several omitted items properly 
charged to the generating plant, the cost 
would be as follows: 

Cost of additional boiler, stack and flue 

— required by the generating 
and exhaust-steam piping 

Sand. plant auxiliaries. 

Plant switchboard and wiring........... 


Engines (as given) 
Dynamos (as given) 


This total agrees very closely with the 


‘Heat, Light and Power 


By E. F. Tweedy 


A discussion of Mr. Rip- 
ley’s article which appeared 
in the October 25 issue. 
Evidence is offered to show 
that, at least in one instance, 
his article 1s extremely par- 
tial to the isolated plant. 


figure of $17,000 which was given by Mr. 
Ripley in a paper which he read before 
last year’s convention of building man- 
agers as representing the cost of the elec- 
tric plant in the same building, and in- 
cluded “the cost of one boiler and such 
part of the steam work and electrical 
work as would not have been necessary 
if no plant had been installed.” 

With interest at 5 per cent. and with 
depreciation taken at 7 per cent.—a very 
conservative figure, when it is realized 
that the life of a generating plant is al- 
most invariably terminated by economic 
considerations long before a condition of 
physical decrepitude is reached—the 
yearly fixed charges (with no allowance 
for taxes or insurance—either fire or em- 
ployer’s liability) amount to $2010 in- 
stead of $1200 as given in the article 
under consideration. 

Coming to the item of labor, it would 
appear that the salary of the “chief en- 
gineer and building manager” had been 
overlooked on the plant side of the bal- 
ance sheet, although it was conveniently 
remembered when estimating the cost 
“if electricity had been purchased.” If 
we refer to an article by the same au- 
thor which appeared in a small monthly 
publication devoted to the interests of a 
certain supervision company, we find a 
statement of operating costs of this same 
plant in which the labor item is given 
in more detail. The following is ex- 
tracted irom the article in question: 

The principal items in the pay roll are: 

Assistant engineer 
80 


Fireman... .. 


*This latter item comes about in the fol- 
lowing manner: The superintendent of the 
building when the Edison service was used 
was receiving $100 per month. When the 
isolated plant was installed his salary was 
increased $25 per month and he now performs 
the double duty of superintendent and chief 


It thus appears that the yearly pay roll 
at that time, when the output of the 
plant was somewhat less than it is at 
present, was $2640 a year, exclusive of 
the salary of the chief engineer. Adding 
his salary of $1500 a year, the total 
yearly cost of labor becomes practically 
$4200, or about $1000 a year more than 
the figure of $3217 which is now given 
as the total yearly plant wages. The 
amount of labor, moreover, is inadequate 
for a plant of this size and for a building 
of this character. A night fireman, at 
least, should be added, so that the night 
engineer could be relieved of the work 
of attending to the boilers and left free 
to properly clean and make any necessary 
repairs and adjustments upon the engines 
and generators. 

In the article from which the above ex- 
tract is taken, it is clearly stated that the 
engineer and building manager received 
only $1200 a year when the Edison ser- 
vice was in use, although in “the esti- 
mated cost, if electricity had been pur- 
chased” this item appears as $1500. 

The cost of fuel for heating this build- 
ing, with electricity purchased, is esti- 
mated in the paper at $2000 a year, with 
the use of No. 1 buckwheat coal, costing 
$3.35 per ton. In other words, it is esti- 
mated that this building would require, 
for heating purposes alone, approximately 
600 tons of No. 1 buckwheat coal per 
year. If a building of this size, and hav- 
ing the wall and glass exposures of this 
one, should require a yearly consumption 
of buckwheat coal—or even of “screen- 
ings”—in excess of 400 tons for heating 
alone, it would be evident that something 
was at fault with the plant management. 
It is worth while to note in this connec- 
tion that the author of the article has 
seen fit to burden the operation of the 
heating plant with a fuel costing $3.35 
per ton as compared with a fuel costing 
$2.22 per ton for the generating plant. 
Of data showing the yearly consumption 
of coal for heating in twenty office and 
loft buildings in New York City as com- 
pared with the volumes of these build- 
ings, the figures relating to the largest 
building, with a gross volume of 1,800,000 
cubic feet, or nearly one-third larger than 


engineer: therefore, it is obvious that the °x- 
pense for chief engineer is only $25 per month 
for the isolated plant . The $100 in payment 
for his service as superintendent of building. 
assisting in renting the offices, attending to 
complaints of tenants and otherwise direct)g 
the scrubbing force. elevator service, etc. 
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that of the Terminal building and with all 
sides exposed, show that the yearly con- 
sumption of coal for heating is only 450 
tons. 

The cost of water for the boilers 
chargeable to the plant should be $200 
instead of $100 as given in the article. 
The combined cost of repairs, supplies, 
removal of ashes, etc., is given as $851. 
It is very evident that the present yearly 
cost of repairs does not fairly represent 
what the average yearly repairs will be 
during the life of the plant. This plant 
is now comparatively new, having been 
in operation for some two or three years 
only. 

In his paper before last year’s building 
managers’ convention, the author stated 
that the average monthly repairs in this 
same plant amounted to $10; while in the 
article above referred to, the total yearly 
cost of repairs upon the plant was given 
as $98. 

After making the various corrections 
outlined above, the yearly operating costs, 
with and without a generating plant, are 
found to be as follows: 


GENERATING PLANT. 


Repairs, oo ash removal (n excess of 
a 


heating plant) and miscellaneous (not 
851 
Less sale of electricity................. 400 
$ 7,889 
Add 12% of plant Cnet. 2,010 
PURCHASED ELECTRICITY. 
Coal 400 tons @ $2.22.................$ 900 
Engineer and building manager......... :200 
Electricity 156,340 kw.-hours @ 5 cents 
7817 
Care of elevators, heat and plumbing and 
wiring repairs (estimated)............ 300 
Less sale of electricity................. 400 
$ 10,267 


The above estimates, in their corrected 
forms, show an apparent saving of about 
$360 a year by the operation of a private 
generating plant—quite a different mat- 
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ter from the $3600 which is claimed in 
the article and paper referred to. As a 
matter of fact, if this plant were properly 
designed and operated, the yearly cost of 
its operation would be considerably in ex- 
cess of the cost with electricity pur- 
chased, as some of the following con- 
siderations should make clear. 

No storaze battery has been provided 
in connection with this plant, although the 
need for one is fully as great as in the 
other buildings mentioned in the paper 
where batteries are provided. The ef- 
fect of the elevators upon the lighting 
service is very noticeable to anyone who 
has occasion to visit this building. With 
a storage battery of proper capacity in- 
stalled, the additional fixed charges, plus 
the cost of battery renewals, would 
amount to at least $1000 a year, and this 
amount should be added to the plant op- 
erating cost as given above. 

A building of this character should be 
provided with what is known as a “break- 
down” connection to provide against the 
disability of the entire plant by a burst- 
ing steam main or engine flywheel, or due 
to a failure in the water supply. The 
generating plants of several prominent 
buildings in New York City have been 
entirely crippled from one or another of 
the foregoing causes within the past few 
years, and means should be provided for 
operating at least one elevator and a com- 
paratively small number of lights in the 
event of an emergency of this kind. 

As mentioned above, the amount of 
plant labor is inadequate at the present 
time and a night fireman should be added 
to the present staff, which would increase 
the labor item by some $700 a year. The 
owner of electrical generating apparatus 
—or of productive machinery of any kind 
which requires skilled attention for its 
economical operation—can effect no sav- 
ing of a permanent nature through the 
employment of labor which is either 
underpaid or insufficient in amount. In 
the operation of an electrical generating 
plant it is particularly true that “cheap 
labor is dear at any price.” 

No allowance has been made for the 
items of taxes and insurance upon the 
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plant valuation. Whether employer’s 
liability insurance is carried or not, the 
employment of labor in connection with 
a generating plant involves a risk which 
is a distinct liability and which should 
be capitalized as such. Since the recent 
amendment of the employers’ liability 
law by the legislature of the State of 
New York, the rates for liability insur- 
ance for electric-power plant operatives 
have been materially increased. This 
question is now one of considerable im- 
portance to the owner of electrical gen- 
erating machinery. 

While it would be difficult to state the 
exact money value of the space which the 
generating plant occupies, it should be 
evident, at least to those who have a 
knowledge of building rentals, that this 
space—located within a building such as 
the one under consideration—is pos- 
sessed of some earning value, the amount 
of which should be directly charged 
against the operation of the plant. 

If such items as are given above are in- 
cluded—items which are generally be- 
littled or entirely ignored by those who 
are interested in the installation and op- 
eration of private generating plants, but 
which are nevertheless real, it will be 
found that the net yearly cost of operat- 
ing the generating plant is increased to 
an amount which is considerably in ex- 
cess of what the yearly cost would be 
with electricity purchased. 

It is believed that this single analysis 
will show, with sufficient clearness, the 
tendency of the article as a whole. I 
have confined myself to a “dollars-and- 
cents” comparison solely, and have not 
considered in any way the many advan- 
tages which invariably accompany the use 
of purchased electricity—advantages 
which are now very generally recognized 
by the great majority of building owners 
and building managers. If this latter 
statement requires any confirmation, it 
is to be found in the fact that the owners 
of over 96 per cent. of all the buildings 
erected in New York City during the year 
1909 found it to their advantage to adopt 
the central-station service for their sup- 
ply of electric light and power. 


Convenient Oiling 


Device 


More than one oil-can spout has been 
jammed and battered when the engineer 
or oiler attempted to lubricate some par- 
ticular bearing or rod brasses located 
in restricted places. 

The illustration shows how an engi- 
neer placed an oiling device on the strap 
€nd of a rocker-arm connection which 
was located immediately below the strap 


end of a second rod attached to the same 
arm. 


A short %-inch nipple was screwed 
into the strap of the lower rod and an 
elbow screwed onto it. A straight piece 
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of '<-inch pipe was screwed into the el- 
bow and extended horizontally out past 
the end of the top strap. An elbow sup- 
porting an oil cup was screwed onto the 
horizontal pipe. Now there is no danger 
of getting the spout of the oil can caught 
and the brasses have a constant supply 
of oil. 


Old Hal Mossback’s wife persented 
him with twins tother day. Hal sed thet 
he’d allus perferred a cross-compound 
t? either a twin er a tandem, but gessed 
he’d have t’ stand fer jist what he’d got. 
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Stack Temperature Costs 

Two plants burn 100 tons of coal 
each per day. In one plant the tempera- 
ture of the waste gases is 450 degrees 
and in the other the temperature is 
200 degrees. What is the saving in 
tons of coal per day in the second plant 
over the first? 

C. C. 

In the first plant each pound of air is 
raised 

450 — 200 = 250 . 
degrees Fahrenheit over that in the other 
plant. 

The heat required to raise one pound of 
air one degree Fahrenheit is 0.2375 B.t.u. 
Therefore, each pound of air would re- 
quire 

250 & 0.2375 = 59.375 B.t.u. 
For good combustion 18 pounds of air are 
allowed per pound of coal. Hence 100 
tons of coal would require 
200,000 « 18 = 3,600,000 pounds 


of air and this raised 250 degrees would © 


require 
3,600,000 « 59.375 = 213,750,000 B.t.u. 
Assuming that one pound of coal con- 
tained 14,000 B.t.u., this would represent 
213,750,000 ~— 14,000 = 15,268 pounds 
of coal, which is equivalent to 

15,268 ~— 2000 —7.634 tons. 
This takes into consideration only the 
heat required to raise the air through 
250 degrees. If the coal contains 10 per 
cent. of ash then 90 per cent. of the coal 
must go up the chimney as gas, and 
as the weight of this gas is approx- 
imately 1/19 of the total weight go- 
ing up the chimney 5.26 per cent. should 
be added to the 7.634 tons required to 
heat the air. 


7.634 & 1.526 = 11.64 tons 


more coal per day are required in one 
plant than in the other, other things being 
equal. 


Steam Pressure for Given 


Horsepower 

What boiler pressure will be required 
to develop 20 horsepower in a slide- 
valve engine, 12x14 inches, running 250 
revolutions per minute, cutting off at 
three-quarters stroke P 

G. 

The horsepower of an engine is the 
product of the mean effective pressure, 
the piston area and the number of feet 
it travels per minute divided by 33,000. 
In this case, as the horsepower is given, 
the mean effective pressure which will 
develop one horsepower must be found. 
Take the formula 


Ss 
Horse power 
33,000 
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Questions are not answered 
unless accompanied by the 
name and address of the 
inquirer. This page is for 
you when stuck—use it. 


in which 
P=Mean effective pressure per 
square inch of piston area; 
A = Area of piston in square inches; 
S = Number of feet of piston travel 
per minute. 
Substituting the known factors it reads 
£43.10 < 583. 
33,000 $= 20 


which transposed becomes 


__ 20 X 33,000 

~~ 113.10 X 583.33 
the mean effective pressure required per 
square inch of piston area to develop 20 
horsepower in a 12x14-inch engine run- 
ning 250 revolutions per minute. 

The mean effective pressure being 
known the initial may be found by trans- 
posing the formula for finding the mean 
pressure for a given ratio of expan- 
sion, which is 


in which 
m. p. = Mean effective pressure plus 
14.7; 
p = Absolute initial pressure; 
R = Ratio of expansion. 
Substituting, 


= 10 pounds 


X 1.2852 
24.7 = 
4-7 1.33 
p = 256 
25.6 — 14.7 = 10.9 pounds, 


the initial pressure in the cylinder neces- 
sary to develop 20 horsepower under the 
conditions named. If the initial pressure 
in the cylinder is 80 per cent. of the 
boiler pressure, the boiler pressure per 
square inch required is 

26. 


= — 14.7 = 17.3 pounds 


Starting Single Acting Engine 


Will a two-cy'inder, single-acting, 100- 
horsepower engine, with cranks set at 90 
degrees, always start, without reference 
to the position of the cranks? 

S. S. E. 

No, for during a portion of each revo- 
lution the pistons of both cylinders are 
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moving toward the head ends of the cy!- 
inders with the exhaust valves open. It 
is plain that if the engine comes to rest 
within this portion of the revolution it 
cannot be started by simply admitting 
steam to the valve chest. It will start 
cnly when the steam valve is open and 
the exhaust closed on one of the cylin- 
ders. 


Demagnetizing a Watch 


How can I demagnetize a watch? 
D. A. W. 

Suspend it at the end of a twisted string 
near a strong magnet and as it revolves 
with the untwisting of the string move it 
slowly from the vicinity of the magnet. 
The operation should be repeated several 
times. Or it may*be wrapped in moisture- 
proof paper and buried in the earth fora 
few days. 


Brake and Indicated Horsepower 

What is the difference between the in- 
dicated and the brake horsepower of an 
engine ? 

B. 1. H. 

The indicated horsepower of an engine 
is the work done in the cylinder. The 
trake horsepower is the work delivered at 
the rim of the flywheel. It is the work 
done in the cylinder minus the friction 
of the engine, and is sometimes called the 
net horsepower. 


Vibrating Steam Pipe 
The steam main leading from the boiler 
room to the engine, 60 feet away, vibrates 


badly. It seems to keep step with the 
dashpots of the engine. What is the cause 
and what is the remedy ? 
Vv. S. P. 

The vibration is caused by the stopping 
of the flow of a long column of steam 
every time the valves on the engine close, 
the momentum of the moving steam be- 
ing sufficient to start the pipe in motion. 

It may be stopped by securely anchor- 
ing the pipe to something which will hold 
it rigid; by throttling at either end of the 
pipe so that the flow of steam through 
the pipe will be constant instead of inter- 
mittent and by a receiver or drum of 
about four times the volumetric capacity 
of the engine cylinder placed as near the 
throttle valve as possible. 


Reasons for Giving Lead 


Why is lead given when setting engine 
valves 


R. G. L. 
Lead is given for the purpose of getting 
the valve open sufficiently to supply full 
initial pressure on the piston at the he- 
ginning of the stroke. 
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Editorial 


Verdict on Brooklyn Boiler 
Explosion 


At the coroner’s inquest into the cause 
of the deaths resulting from the recent 
boiler explosion at the works of the 
American Manufacturing Company at 


Greenpoint, Brooklyn, the jury arrived at. 


a verdict holding the American Manufac- 
turing Company guilty of negligence in 
op2rating a boiler which was in an unsafe 
coadition. 

In scveral recent cases of this kind 
the juries have either placed the blame 
\jpon someone killed in the accident or 
have whitewashed the whole affair. There- 
fore, when we find an exception to this 
rule—an instance in which the jury has 
endeavored faithfully to discharge its duty 
—we hesitate to offer any criticism. How- 
ever, in the present case much of the 
evidence was extremely vague and many 
important points were either passed over 
lightly or not brought up at all. 

The inspector for the insurance com- 
pany testified that he had made a care- 
ful inspection, both internal and external, 
a year previous to the explosion and had 
found the boiler to be in a safe condi- 
tion, his inspection having consisted of 
the hammer test in addition to looking 
over every part of the boiler. He claimed 
that the sound from the striking of the 
hammer would have revealed any dan- 
gerous condition of the head in the sec- 
tion at which the rupture occurred—about 
two inches from the flange. Furthermore, 
the fact was brought out that there was 
only three inches clearance between the 
bottom of the head and the base. 

It was shown and the fact emphasized, 
that the owners had been aware of pitting 
soing on within the boiler and had taken 
steps to arrest this action; but from an 
inspection of the bottom head after the 
explosion it was plainly evident that this 
pitting was not responsible for the failure, 
which was due to external corrosion. 

A point which would have been of ut- 
most importance in fixing the responsi- 
bility but which was not mentioned, was 
the fact that a hole had been drilled and 
apparently plugged (the plug was prob- 
ably blown out during the explosion) at 
the center of the bottom head. The ques- 
tion naturally arises—when and by whom 
was this hole drilled? Its presence cer- 
tainly afforded a means for determining 
the thickness of the metal at the center 
of the head, which, although not as thin 
as at the section of rupture, nevertheless 


indicated the dangerous condition of the 
head. 

The experts were unwilling to say 
whether, in their opinions, the plate had 
corroded to such an extent within the 
period between the last inspection and the 
explosion. 

The only evidence which appeared to 
connect the American Manufacturing 
Company directly with the cause of the 
disaster was their knowledge of the pitting 
action going on within the boiler and the 
fact that the chief engineer had been 
within the boiler five weeks previous to 
the explosion and had reported every- 
thing all right. On the other hand, the 
company seems to have complied with the 
requirements of the law, insofar as hav- 
ing the boiler inspected and subjected 
to a hydrostatic test. 

It is unfortunate that in cases of this 
kind the coroner is usually handicapped 
through unfamiliarity with the subject in 
hand, and as a result much important 
evidence never reaches the jury. 


The Fireman’s Task 


It is beginning to be recognized that 
the position of fireman in the power plant 
is one of utmost importance. It does 
not matter whether the plant is of 
good or bad design. It does not mat- 
ter whether the piping is well covered 
and free from leaks or bare and leaking 
at every joint. It does not matter whether 
the engines are of the best design and 
carry economical loads or are “steam 
eaters,” with loads which range from 
friction to the limits of possible power. 
But there is one factor in the cost of the 
steam and the power derived from it that 
1S more important than all of the others. 
This is the fireman. 

If a change is made from simple to 
compound engines a saving of twenty 
per cent. may be effected, but by care- 
less firing and neglect of proper handling 
of the feed water twenty-five to forty 
per cent. of the heat value of the fuel 
may be wasted. 

If an efficient economizer is bought, it 
is for the purpose of extracting a few of 
the escaping heat units from the gases as 
they go up the chimney. But if an in- 
efficient fireman puts so much air through 
the fire that the temperature of the gases 
is so reduced that the economizer has 
nothing to do, then this state is worse 
than before the economizer was installed. 

Throughout the entire list of power- 
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plant apparatus not an auxiliary nor an ap- 
pliance can be named the beneficial ef- 
fects of which cannot be nullified by an 
ignorant or indifferent fireman. Wher- 
ever possible, machinery is being in- 
stalled with the intention of rendering hu- 
man skill unnecessary and the myriad 
forms in which the automatic stoker ap- 
pears is only one of the ways in which 
this trend is shown. But the stoker with 
the others falls far short of its possibili- 
ties in the -hands of the man who will 
not, or cannot, be a fireman in all that 
the name implies. 

To be this he must know how to burn 
coal in such a way as to get from it the 
last available heat unit. He must know 
how to so handle the boilers that the 
greatest possible percentage of the heat 
from the fuel will be transmitted to the 
water. He must know how to treat feed- 
waters with their varying scale making 
content. He must understand the princi- 
ples of furnace construction and opera- 
tion. He must not only know all these 
things but must be able to use this knowl- 
edge. Such a man is a fireman and can 
go into any boiler room and exercise a 
greater influence on the efficiency of the 
plant than any man, however well 
equipped in any other department. 

That such men are available and are 
factors of importance is being realized 
by power-plant managers everywhere, and 
the man who knows and can produce re- 
sults in the boiler room is coming into 
his own. 


Wages and Worth 


Notwithstanding the agitation relative 
to the conservation of the national re- 
sources and all the advice handed out 
gratis to users of the world’s natural pro- 
ducts, there are those who still persist in 
putting men tu work in the boiler room 
who are offered little encouragement to 
give much consideration to conservation. 

What fireman working for a dollar and 
a half per day is going to lie awake 
nights devising ways and means of re- 
ducing the operating expenses of the 
boiler room? And, furthermore, how 
many employers are moved to substantial- 
ly recognize the fireman in a financial 
way when he does cut down the coal 
bill ? 

Plant owners naturally maintain that 
the fireman is paid to look after their in- 
terests, but if this is so, it would appear 
that a low valuation is placed upon the 
interests. 

As a matter of fact a fireman is looked 
upon by many plant owners as a man 
with plenty of muscle, capable of shovel- 
ing ten ‘or more tons of coal per day 
and of handling the heaviest slice bar. 
The question as to whether the man can 
handle boiler furnaces with the intelli- 
gence necessary to produce the best re- 
sults with the coal available is seldom 
considered. 
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For instance, the chief engineer of a 
certain power plant observed that one of 
his firemen was more capable and showed 
more interest in his work than any of 
the others. He, therefore, recommended 
that the company increase his wages, 
which was done. After a time the other 
firemen learned of the increase and went 
in a body to the chief engineer to know 
why one of their number was receiving 
more pay. The reply was that the fire- 
man was worth more than any of the 
others. 

These men then appealed to the man- 
ager for an increase in wage equal to 
their more capable companion, and the 
manager, being a just but misguided 
man, granted the increase, saying that one 
fireman doing the same kind of work 
was worth as much to the company as 
another. 

It is safe to say that the poorer firemen 
were not overpaid even after their wages 
were raised; but if their less effective 
services were worth the higher price the 
more intelligent and effective service of 
the better man were worth still more. If 
such service is to obtain no- recognition 
where is the encouragement to render it 
except in the fact that one owes it to him- 
self and to his career to do the best he 
can in any position, and is the better man 
and probably the more successful man, in 
the long run, for so doing. 

Of two men doing the same kind of 
work one is not always worth as much 
to the firm as the other. It is not the 
amount of work a man does that counts; 
it is the way he accomplishes what he 
sets out to do. Firing ten or twelve 
tons of coal may be a big day’s work, 
but the man who fires that amount of 
coal into a furnace and keeps the steam 
pressure right on the -dot is not worth 
as much to the company as the man who 
takes things easier and keeps the steam 
pressure on the dot by burning but eight 
tons of coal a day. He does not work 
as hard as the other man, but he does 
get better results, and this is what should 
count with the man who pays the bills. 

Engineers are handicapped in much 
the same way. There seems to be an 
undervaluation of the real worth of good 
engineers. The salaries of those who 
are capable of holding good positions are 
based largely on what it is necessary to 
pay low-grade men. Sixteen dollars per 
week appears to be a common wage for 
putting in from ten to twelve hours each 
day, doing repair work on Sundays and 
holidays, besides working overtime when 
it is necessary. 

The employer of the unskilled engineer 
will take the ground that he pays his man 
sixteen dollars per week, and that he is 
expected to keep the plant running. If 
he has to work overtime, Sundays and 
holidays, that is his fault. Apparently 
the plant owner does not take the trouble 
to ascertain how much these hours of 
extra repair labor are costing him. 
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An efficient engineer will have but li:‘c 
overtime work because he will see that 
repairs are made as soon as the 
fects are discovered, so that he alwavs 
has the machinery in the plant in first- 
class condition. The owner does not 
stop to make a comparison of the two 
classes of workmen. He does not stop 
to think that his engineer is worth more 
to him than the other would be. The 
capable engineer may not work as hard 
as the other, but he is worth more to 
any plant owner because he is capable 
and saves expenses in operation and re- 
pairs. 

An engineer or fireman should re- 
ceive the amount of wage he is worth, 
based on his capabilities, and not on what 
a low-grade man in the same field would 
get. 


The Institute of Operating 
Engineers 


The provisional committee of this or- 
ganization is getting out a prospectus con- 
taining a suggestion for a constitution 
and directions for the formation and con- 
duct of local branches. The hope is that 
operating engineers in various cities who 
are anxious to obtain an engineering ed- 
ucation by following the courses laid out 
by the Institute and to secure its certifi- 
cate or degree will associate themselves 
for that purpose and commence work 
under the rules here suggested. When 
a sufficient number of such branches have 
been formed and have had some experi- 
ence with the work, a convention can be 
held with representatives of such as- 
sociations from all over the country and 
the constitution formally adopted in its 
suggested form or revised as indicated 
by experience. 

Copies of the prospectus may be had 
by addressing M. L. Rice, secretary, In- 
stitute of Operating Engineers, Engineer- 
ing Societies building, 29 West Thirty- 
ninth street, New York City. 


Guarding the Coal Pile 


In Europe it is not uncommon to see 
a huge pile of coal held up by a retain- 
ing wall built of the larger lumps or of 
briquets. The upper edges of this wall 
are neatly whitewashed, a fact which we 
laid at first to the universal striving for 
artistic effect. It developed, however, 
that the whitewash has a more utilitarian 
purpose. It is impossible to take a 
piece of coal out of the pile anywhere 
within reach without breaking that white 
wall or line, and petty thieving is dis- 
couraged by the tell-tale black gap which 
it leaves. 


What have you learned today? 


A fire-room job is dirty work, but it 
earns clean money. 
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New Power House 
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The Parson Distributor 


The standard practice in automatic stok- 
ing in America has been to introduce the 
fuel in a single coking line at some part 
of the furnace and to advance it through 
the furnace as it burned, rejecting the 
ash at another point or points. For years 
there have been in common use abroad 
stokers which throw the coal continuously 
or at short intervals over the fire bed, pre- 
serving a fire upon an ordinary flat grate 
just as though it were hand fired but with 
a constant influx of fuel in proportion to 
the demand and without the disturbance 
of conditions favorable to combustion 
and the chilling of the furnace due to 
opening the firing doors. The firing doors 
remain intact and accessible, neverthe- 
less, and may be used for barring, slicing 
and cleaning, and even for stoking if 
the automatic stoker gives out. Further- 
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in Power, the fuel has been projected 
into the furnace by rotating or vibrat- 
ing blades or.reciprocating plungers. In 
that under review it is blown in by an 
intermittent jet of air and steam. Re- 
ferring to the engraving, the coal settles 
down from the hopper upon the recipro- 
cating sliding plate which carries it for- 
ward and spills it over the edges of the 


More, any grate adapted to the fuel may 
he used and this may be of the shak- 
mg and dumping variety if desired. 

In all of these stokers hitherto described 
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guides shown so that as the coal falls 
into it it is scattered in all directions over 
the fire. The opening of the steam valve 
is furthermore controlled so as to make 
one blast of sufficient intensity to de- 
liver the coal to the far end of the fur- 
nace, the next to the middle distance and 
the next to the front end. As the in- 
termittent injection of so much cold air 
as would be necessary to effect this would 
disturb combustion conditions and unduly 
cool the furnace, the major portion of 
the blast is drawn from the furnace itself 
through the gas duct shown. The por- 
tions of the apparatus which project into 
the furnace are protected to a much 
greater extent than the engraving would 
imply, by firebrick. There is no mech- 
anism exposed to the heat and no surfaces 
subject to erosion by impact with the 
fuel. The blower can be removed and 
replaced in a few moments while the fur- 


ow 


Fic. 1. THe PARSON DistripuTOR IN ACTION 


projecting spout. Simultaneously a valve 
is opened admitting steam into an air 
blast which is frayed at the point of 
admission to the furnace by the divergent 


nace is in operation and cs the stoker 
is entirely free from the fire doors the 
operation of the boiler would suffer no 
interruption in case of its disablement. 
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These stokers, as manufactured by the 
Parson Manufacturing Company, 149 
Broadway, New York, will handle some 
2500 pounds of coal per hour and dis- 
tribute it over a grate surface 10 feet in 
depth and 9 feet wide. For wider 
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velocity of the incoming steam. The flow 
of the steam is turned at right angles, 
bringing it in contact with a number of 
baffle plates consisting of V-shaped gut- 
ters placed to break joints, as shown. As 
the oil cannot escape with the exhaust 


Fic. 2. AN INSTALLATION OF PARSON COAL DISTRIBUTORS 


furnaces or higher rates of combustion, 
multiples may be used. They are adapted 
to burning all grades of bituminous and 
anthracite coals, coke and refuse fuels, 
which they will handle satisfactorily in 
sizes up to one-inch cubes; and the ap- 
paratus uses, its makers say, not over one- 
third of a horsepower, including the steam 
for the jets when running at its full 
capacity. 


Garrett Combination Feed 
Water Heater 


This combination exhaust muffler, oil 
separator, feed-water heater and purifier 
consists of a shell made either of steel or 
cast iron, as may be required. When 
steel is used, cast-iron rings are riveted 
on each end, to which cast-iron covers 
are bolted, as shown in the illustration. 
These covers can be readily removed and 
either end opened for cleaning or repairs. 
The shell is divided into two parts by a 
partition, giving about two-thirds af the 
space for extracting the oil from the 
steam and one-third for filtering and heat- 
ing the water; the structure is horizontal, 
requiring but little head room and is sup- 
ported on cast-iron cradles having pipe 
extension so that the hight can be varied 
to suit conditions. 

A large area is provided for all separa- 
tion as it is necessary to reduce the 


steam it flows down the gutters and is 
gathered in a separate oil trap. 

All of the exhaust steam does not pass 
through the heaters, only such portion 
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pass valve A is provided which can be 
opened or closed by a wheel located on 
the top of the shell. This simple featire 
reduces the cost of installation and jis- 
penses with the complication of piping 
and an expensive bypass valve. A bal- 
ance valve is provided on the make- 
up water line and is operated by a cop- 
per-ball float to maintain a true water 
level. An overflow valve with a copper 
float is also provided, as shown in the end 
view, to dispose of any excess water. 

The water filter consists of a cast-iron 
cylinder perforated on the side and bot- 
tom. It is filled with hard coke and pro- 
vided with a removable cover. This de- 
vice filters the make-up water. 

The heating trays consist of a series 
of cast-iron perforated saucers and flat 
disks, suspended on a hook arrangement. 
A disk is placed between each pair of 
perforated saucers for the purpose of re- 
turning the water to the periphery of the 
saucer below it in order to secure a bet- 
ter distribution and maintain a shower 
effect as it falls through the steam. Re- 
turns from the heating system flow over 
the heating trays to be reheated. 

The exhaust steam enters at B and 
flows into the expansion chamber, where 
it turns at right angles and comes in 
contact with the V-shaped bafile plates. 
The entrained oil and moisture flows 
downward out of the path of the steam 
to the oil trap. Sufficient steam to heat 
the water to the highest possible tem- 
perature flows through the bypass valve, 
the balance going to the outlet C, to the 
heating system, or wherever it may be 
required. The return flows over the heat- 
ing trays with the make-up water and 
through the coke filter to the feed pump. 


Deflectors 


Steam 
Explosion 
Chamber 


Plan 


View 


team ip 
Valve 


oat 


Side Elevation 


End Elevation 


CoMBINATION EXHAUST MUFFLER, OIL SEPARATOR, FEED-WATER HEATER AND 
PURIFIER 


as the water can absorb, the balance 
going to the heating system in a very dry 
condition. On the outlet an elbow by- 


This filter is manufactured by W. D. 
Garrett & Co., 136 Liberty street, New 
York City. 
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Evening Technical Courses 


The Education Department of the City 
of New York is giving free instruction 
in the evening trade schools in many 
branches in which the readers of PowER 
are interested, including mechanical draw- 
ing, machine design, applied electricity, 
steam engineering, electric wiring and in- 
stallation, industrial chemistry, applied 
physics, plumbing, machine-shop work, 
mathematics, etc. The school in the 
porough of Manhattan is the Stuyvesant 
at Fifteenth and Sixteenth streets, near 
First avenue; in Brooklyn, on Seventh 
avenue between Fourth and Ninth streets, 
and in Long Island City on Wilbur avenue 
and Academy street. Timothy Healey, 
president of the International Brother- 
hood of Stationary Firemen, has taken an 
active interest in impressing upon these 
courses the practieal character which they 
have assumed and has encouraged many 
members of his own society and others 
to profit by the advantages offered. 


~ SOCIETY NOTES 


On December 1 to 3 the Practical Re- 
frigerating Engineers’ Association will 
hold its first annual convention at Shreve- 
port, La. The constitution and bylaws 
of the new association will be submitted 
at this meeting. The object of the or- 
ganization is educational and it should 
receive the earnest support of refrigerat- 
ing engineers in the South. 


PERSONAL 


Byron E. Parks & Son, mechanical 
engineers, formerly of Detroit, Mich., 
announce the opening of offices at 541 
Michigan Trust building, Grand Rapids, 
Mich., where they will continue their 
business as consulting mechanical engi- 
neers, Special attention will be given to 
the design and superintendence of con- 
Struction of power plants, power-trans- 
mission systems, heating and ventilating 
Systems, drying of materials, apprisals 
and tests with view of betterment of 
economies, etc. 


Kenneth Seaver has been appointed 
chief engineer of the Harbison-Walker 
Refractories Company, Pittsburg, Penn. 


NEW PUBLICATIONS 


THE STEAM ENGINE INDICATOR. By F. R. 
Low. McGraw-Hill Book Company, 
New York and London. Cloth; 169 
Pages, 9x12 inches; illustrated. Price, 
$1.50. 

This is the third edition, revised and 
enlarged, of a book which is addressed 
to the man who has an indicator and who 
Wants to be able to work it correctly and 
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to interpret its revelations aright. The 
first chapter tells what to look out for 
in selecting an indicator and how to take 
care of it. Reducing motions are then 
explained with such a fundamental and 
yet simple consideration of principles as 
will lead the user aright. There follows 
a chapter with detailed directions for the 
use and application of the instrument and 
one upon the diagram which is then 
picked apart and considered in separate 
chapters, each devoted to one of its lines 
or points. 

Succeeding chapters treat of the meas- 
urement of and deductions from the dia- 
gram, Computing the Horsepower, Steam 
Consumption, etc., Diagrams from Com- 
pound Engines, Errors in the Diagram, 
concluding with a chapter upon the Meas- 
urement of Clearance. 


A PATHFINDER. By Dr. Edward Good- 
rich Acheson. Published by the Press 
Scrap Book, New York. One hundred 
and forty-three pages, 9x12 inches. 

It is not often that a successful in- 
ventor takes time from the development 
and promulgation of his creations to put 
the story of his life upon record. In 
the volume before us, Dr. Edward Good- 
rich Acheson tells not only of his dis- 
covery of carborundum siloxicon, his 
synthetical production of graphite and 
its emulsion with oil and water as oil 
and aquadag, but gives a circumstantial 
account of his early struggles and ex- 
periences in the coal and oilfields, with 

Edison at Menlo Park, introducing the 

incandescent light into Europe, etc., with 

many references to his associations with 
well known pioneers in these fields. De- 
tailed accounts of the formation of the 

Carborundum Company, the Acheson 

Graphite Company, the Acheson Oildag 

Company and other organizations with 

which the author is identified are given, 

together with lists of the clubs and so- 
cieties to which he belongs, medals and 
honors conferred upon him, etc. The 
volume is an elegant example of the 
bookmakers’ art. being printed upon heavy 

Old Stratford antique, hard, deckle-edged 

paper with a gilt top edge and limp ooze 

leather overhanging covers, presumably 
for private circulation. 


HeaT Encines. By John R. Allen and 
Joseph A. Bursley, 1910. McGraw- 
Hill Book Company, New York and 
London; 9x12; 288 pages; cloth; 
illustrated. Price, $3. 

When a successful professor consents 
to present to the public in book form the 
notes which he has used in his classes, 
there ought to be a chance for the prac- 
tical man, the home student, to get ac- 
cess to some of the college lore, especial- 
ly if the professor is enough of an au- 
thor to teach an unseen class. 

The book under review is a formal 
presentation of the notes which have been 
used for a number of years at the Uni- 
versity of Michigan, where Mr. Allen 
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is professor and Mr. Bursley assistant 
professor of mechanical engineering. It 
is written as a textbook but its freedom 
from higher mathematics, except in the 
chapter upon Thermodynamics, and the 
generous number of practical examples 
render it an excellent book for self study. 

The first chapter defines Heat and de- 
scribes its properties. The second chapter 
treats of Elementary Thermodynamics. 
Somebody is going to write this story 
sometime in a way that the man with a 
limited mathematical outfit can under- 
stand it. There is then a chapter upon 
the Properties of Steam, teaching what 
the steam table means and how to use it. 
Succeeding chapters treat of Calorim- 
eters and Mechanical Mixtures, Combus- 
tion and Fuels, Boilers, Boiler Auxiliaries, 
Steam Engines, Types and Details of 
Steam Engines, Testing of Steam En- 
gines, Valve Gears, Governors, Com- 
pound Engines, Condensers and Air 
Pumps, Gas Engines, Details of Gas 
Engine Construction, Economy of Heat 
Engines. The chapter on turbines is in- 
troduced by the overworked pictures of 
the turbines of Hero and Branca, and 
several others of the engravings have a 
familiar look. 


“The Volatile Matter of Coal” is the 
title of the first bulletin to be issued by 
the new Federal Bureau of Mines. The 
authors, Horace C. Porter and F. K. 
Ovitz, conducted their investigations at 
the Pittsburg station while it was under 
the Technologic Branch of the Geological 
Survey, the work being a continuation 
of the fuel investigations begun several 
years ago at the Louisiana Purchase Ex- 
position, St. Louis, Mo. The results ob- 
tained at that plant showed that the work 
of determining the fuel values of the coals 
and lignites in the United States with a 
view to increasing efficiency in their 
utilization would be incomplete if it did 
not include systematic physical and chem- 
ical researches into the processes of com- 
bustion. Hence in their later investiga- 
tions the authors carried on such re- 
searches, concentrating attention on those 
lines of inquiry which promised results 
of greatest economic importance. This 
bulletin is therefore a report on an in- 
vestigation of the volatile matter in sev- 
eral typical coals—its composition and 
amount at different temperatures of 
volatilization. Quoted directly, the authors 
say: 

The investigation has already shown 
that the volatile content of different coals 
differs greatly in character. The volatile 
matter of the younger coals found in 
the West includes a large proportion of 
carbon dioxide, carbon monoxide and 
water, and a correspondingly small pro- 
portion of hydrocarbons and tarry vapors. 
The older bituminous coals of the Ap- 


_ palachian region yield volatile matter con- 


taining large amounts of tarry vapors and 
hydrocarbons, difficult to burn completely 
without considerable excess of air and a 
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high temperature. Coal of the Western 
type, moreover, gives up its volatile mat- 
ter more easily at moderate and low tem- 
peratures than that of the other type. The 
volatile matter produced at medium and 
low temperatures is rich in higher hydro- 
carbons of the methane type, such as 
ethane and propane, which contain a 
larger portion of carbon than is present in 
methane. 


These facts help to explain the diffi- 
culty of burning Pittsburg coal, for ex- 
ample, wit iout smoke, the low efficiency 
usually o’ .ained in burning high-volatile 
Western coals, the advantage of a pre- 
heated auxiliary air supply introduced 
over a fuel bed, and the advantage of a 
furnace and boiler setting adapted to the 
type of fuel used. They bear directly 
also on the question of steaming “capa- 
city” of coal for locomotives, the design- 
ing and operation of gas producers for 
high-volatile fuels and the operation of 
coke ovens and gas retorts. 


The results show further that certain 
bituminous coals of the interior and Rocky 
Mountain provinces give promise of good 
yields of byproducts of coking, notably 
ammonia and high-candlepower gas, com- 
paring favorably in these respects with 
the high-grade coking coals of the East- 
ern province. 


They show also that inert, noncom- 
-bustible material is present in the vola- 
tile products of different kinds of coal to 
an extent ranging from 1 to 15 per cent. 
of the coal. 


The bulletin will be of interest to fuel 
engineers and those engaged in the sup- 
pression of smoke. The bulletin may be 
obtained by applying to the director of 
the Bureau of Mines, Washington, D. C. 


NEW INVENTIONS 


Printed copies of patents are furnished by 
the Patent Office at 5c. each. Address the 
Commissioner of Patents, Washington, D. C. 


PRIME MOVERS 


APPARATUS FOR PRODUCING MOTIVE 
POWER. Hudson Maxim, New York, N. Y. 
974,166. 

Ww 
falo, N. 74,2 

WAV MOTOR, 
Diego, Cal. 974,2 

PRESSURE-FLU ma ENGINE. Henry H. 
Mercer, Claremont, N. H., assignor to Sulli- 
van Machinery Company, Claremont, N. H., 
a Corpo ctien of Maine. 974,413. 

EXPLOSIVE ENGINE. William J. Wright, 
Franklin, Penn. 974,455. 

ELASTIC-FLUID TURBINE. Charles A. 
Backstrom, Philadelphia, Penn., assignor to 
International Power Generator ae. a 
Corporation of Delaware. 974,457. 

ROTARY ENGINE. Maleolm IL. 
Chicago, Ill. 974,485. 

FLUID-PRESSURE MOTOR. Daniel Shaw 
Waugh, Denver, Colo.. assignor to the Denver 
Rock Drill and’ Machinery Company, Denver, 
Colo. 974,543. 
STEAM parte. Bert C. Ball, Portland, 
Ore. 974.5 

COMBUSTION ENGINE. John 
W. Akerman, Newburyport, Mass. 974,544. 

ROTARY TURBINE ENGINE. Joseph 
Blaeker, New York, N. Y. 974,634. 


CURRENT MOTOR. 
Idaho. 974.735. Henry Allen, Joseph, 


Louisa M. Wilber, Buf- 


_ Theodore La Brum, San 


Harris, 
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BOILERS, FURNACES AND GAS 
PRODUCERS 
FURNACE. Eber C. 
Ill. 974,120. 
SMOKE-CONSU MING 
E. Wells, Dayton, Ohio. 
OIL BURNER. Rufus J. 
Henry R. Neil, Bakersfield, Cal. 
BURNER FOR 


Carter, Carrollton, 


FURNACE. George 
974,322. 
Wheeler 
974,324. 
COMBUSTION UNDER 
HIGH PRESSURE. Charles A. Backstrom, 
Philadelphia, Penn., assignor to International 
Power Generator Company, a Corporation of 
Delaware. 974,624. 


OIL BURNER. 
Portland, Ore. 


and 


Adolphus Henry Forstner, 
974.652. 


POWER PLANT AUXILIARIES AND 
APPLIANCES 


TURBINE NOZZLE. 
bank, Scotland, assignor 
Company, a. Corporation 
974,108 

TURBINE GOVERNOR. Frederick W. 
—a: Schenectady, N. Y., assignor to Gen- 
eral Electric Company, a Corporation of New 
York. 974,113. 

VALVE. F. 
Penn. 974,1 

REGU LATOR FOR STEAM-GENERATING 
APPARATUS. Otto F. Persson, Lynn, Mass., 
assignor, by mesne assignments, to General 
RT Company, a Corporation of New York. 

ROD PACKING. Thomas Smith, San Luis 
Potosi, Mexico. 974,197. 

LUBRICATOR. Austin D. Williams, Rose- 
ville, Cal. 974,222. 

ENGINE STOP. 
eago, Ill. 974,266. 

BOILER-WATER GLASS SHIELD. George 
H. — and Arthur G. Hollingshead, Chi- 
eago, Ill 974,299. 

VALVE FOR GAS ENGINES. Baxter ™. 
Aslakson, Salem, Ohio. 974,337. 

CENTRIFUGAL PUMP AND COMPRES- 
SOR. Harry F. Benson, Lynn, Mass., assignor 
to General Electric Company, a Corporation 
of New York. 974,345. 

PUMP, INJECTOR OR THE LIKE. Ger- 
hard Joan Otto Doris Dirkers, Lonneker, near 
Hengelo, Netherlands. 974,366 

AUTOMATIC VALVE. John B. Perkins, 
Revere, Mass. 974.424. 

ENGINE VALVE. Clifton Reeves, Trenton, 
N. J. 974,432 

TURBINE VANE AND WHEEL. 
Kemble, Lakewood, Ohio. 974,496 

GLOBE VALVE. Arthur L. 
Allentown, Penn. 974,498 

Neg UNION. Charles J. Luther, wf 
beth, J., assignor of one-half to Joseph C 
noe Maplewood, N. J. 974.504. 

PIPE JOINT. Claude’ Revaillot, 
France. 974,517. 

GAGE COCK. Samuel 
ton, D. C. 974,515. 

GASOLENE OR OIL 
Reynolds, Providence, R. I. 

STARTER FOR 


Thomas Bell, Clyde- 
to General Electric 
of New York. 


Quickel, Harrisburg, 


Frank Hennebéhle, Chi- 


Duston 


Kerbaugh, 


Nice, 


Paxton, Washing- 


George T. 
974,519. 
HYDROCARBON EN- 
GINES. John B. Runner, $ndianapolis, Ind., 
assignor to Leonard M. Quill wes Louis A. 
Browne, Indianapolis, Ind. 974.5 
GASOLENE OR OIL FILTER. 
Reynolds, Providence, R. I. 974 
PISTON VALVE. David F. Stayman, New 
York, N. Y. 974,534 
GAS-LIBERATING HEADER FOR STEAM 
CONDENSING COILS. William F. Paradise, 
Leavenworth, Kan. 974,590. 


CONDENSER. Garhard Reimers, Milltown, 
N. J., assignor of one-half to Frederick A. 
New York, N. Y. 974,598. 


NGINE GOVERNOR ATTACHMENT. 
Wiliam Hilton Giltner, Paris, Ky. 974.665. 
PUMP DRIVING GEAR. James W. Myer, 
San Francisco, Cal. 974,694 
CRANK SHAFT AND BEARING THERE- 
TOR. Nelson, Detroit, Mich., as- 
signor to Rotary Valve Motor Company. De- 
troit,. Mich., a Corporation of Michigan. 
974,697. 
DIRECT-ACTING 
Oddie. Wimbledon, 
974,698. 


reorge T. 
519. 


PUMP. Philip Francis 
near London, England. 


ELECTRICAL INVENTIONS AND 
APPLICATIONS 


ELECTRIC-MOTOR CONTROL. Henry D. 
James, Pittsburg. Penn.. assignor to West- 
inghouse Electric and Manufacturing Com- 
pany. a Corporation of Pennsylvania. 974.152. 

CTRCUIT INTERRUPTER. Carl B. Auel, 
Wilkinsburg, and John R. Spurrier, 
Manchester, England. assignors to Westing- 
house Electric and Manufacturing Comvany, 
a Corporation of Pennsylvania. 974,109. 


. commencing Monday, August 7, 
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ENGINEERING SOCIETi::s 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS 

Pres., George Westinghouse; sec., 

W. Rice, Engineerin 

West 39th St., New 

in New York City. 


Calvi 
Societies building, 39 
ork. Monthly meetings 


NATIONAL ELECTRIC LIGIIT 
ASSOCIATION 

Freeman, Brooklyn, N. Y,; 
Martin, 31 West Thirty-ninth St. 


W.. W. 
New York. 


AMERICAN SOCIETY OF NAVAL 
ENGINEERS 
Engineer-in-Chief Hutch I. Cone, 
. N.; sec. and treas., Lieutenant Henry C 
Dinger, U. S. N., Bureau of Steam Engineer. 
ing, Navy Department, Washington, 1). ©. 


AMERICAN BOILER MANUFACTURERS’ 
ASSOCIATION 

Pres., E, D. Meier, 11 Broadway, New 

York; sec., J. D. Farasey, cor. 37th St. and 

Erie Railroad, Cleveland, Next meeting 

to be held September, 1911, in Boston, Mass. 


WESTERN SOCIETY OF ENGINEERS 
Pres., J. W. Alvord; sec., J. H. Warder, 
1735 Monadnock Block, Chicago, Il. 


SOCIETY WESTERN 
SINNSYLVANIA 

Pres., E. K. Morse; sec., E. 
building, Pittsburg, Penn. 
3d Tuesdays. 


K. Hiles, Oliyer 
Meetings Ist and 


AMERICAN INSTITUTE OF 
ENGINEERS 
Pres., Dugald C. Jackson; sec., 
Pope, 33° W. Thirty-ninth St., 
Meetings monthly. 


ELECTRICAL 


Ralph W. 
New York. 


AME me” AN SOCIETY or HEATING 
VENTILATING ENGINEERS. 
Pres., Prof. J. D. Hoffman: sec., William M. 
Mackay, P. O. Box 1818, New York City. 


AND 


NATIONAL ASSOCIATION OF STATION- 
ARY 


ENGINEERS 


Pres., Carl S. Pearse, Denver, Colo.: sec., 
F. W. Raven, 325 Dearborn street. Chicago, 


Ill. Next convention, Cincinnati, Ohio. 


U NIVE RSAL CRAFTSMEN (¢ 

ENGINEERS 

Grand Worthy Chief, John Cope; sec., 
Bunce, Hotel Statler, Buffalo, N. Y. 

annual meeting in Philadelphia, Penn. 
911. 


COUNCIL OF 


Next 
week 


AMERICAN ORDER OF STEAM ENGINEERS 

Supr. Chief Engr., Frederick Markoe, Phila- 
delphia, VPa.: Supr. Cor. Engr., William §. 
Wetzler, 753 N. Forty-fourth St., Vhiladel- 
phia, Pa. Next meeting at Philadelphia, 
June, 1911. - 


ENGINEERS 
ICIAL ASSOCIATIONS 

Pres.. William F. Yates, New York, N. Y.; 
sec., George A. Grubb, 1040 Dakin street. Chi- 
cago, Ill. Next meeting, St. Louis, Mo., Jan- 
uary 16-21, 1911. 


NATIONAL, MARINE BENE- 


OHIO SOCIETY OF MECHANICAL ELEC- 
TRICAL AND STEAM ENGINEERS 
Pres., O. F. Rabbe: sec. and treas., Prof. 
F. E. Sanborn, Ohio State University, Colum- 
bus, Ohio. 


INTERNATIONAL MASTER BOILER 
MAKERS’ ASSOCIATION 
Pres., A. N. Lucas: sec.. Harry D. Vaught, 
95 Liberty street, New York. Next meeting 
at Omaha, Neb., May, 1911. 


INTERNATIONAL UNION 

ENGINEERS 

Pres.. Matt. Comerford: sec., J. G. 

han. Chicago, Ill. Next meeting at Si 
Minn., September, 1911. 


OF STEAM 


Ifanna- 
Panl, 


DISTRICT HEATING AS- 
SOCIATION 

Pres.. G. W. Wright. Baltimore. Mé. 
and treas., D. L. Gaskill, Greenville, ©. 
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